
 

   

EPA/ROD/R04-91/085
1991

  EPA Superfund

   

Record of Decision:

   

ROBINS AIR FORCE BASE (LANDFILL #4/SLUDGE
LAGOON)
EPA ID:  GA1570024330
OU 01
HOUSTON COUNTY, GA
06/26/1991



            *    SURFACE WATER RUN-ON DIVERSION

            *    LANDFILL NO. 4 COVER RENOVATION INCLUDING CLEARING, FILLING, REGRADING,
                 ADDITION OF SOIL AND CLAY COVER MATERIAL, AND SEEDING

            *    LEACHATE CONTROL FOR LANDFILL NO. 4 AND TREATMENT AT ROBINS AFB

            *    SLUDGE LAGOON GROUNDWATER COLLECTION AND TREATMENT AT ROBINS AFB

            *    TREATMENT OF THE SLUDGE LAGOON TO REMOVE VOLATILE ORGANIC COMPOUNDS (VOCS),
                 FOLLOWED BY SOLIDIFICATION FOR THE IMMOBILIZATION OF METALS

            *    ENVIRONMENTAL MONITORING TO DETERMINE EFFECTIVENESS OF THE REMEDIAL ACTION

FURTHER FIELD INVESTIGATIONS AND TREATABILITY TESTING WILL BE PERFORMED TO REFINE DESIGN
PARAMETERS FOR THE COVER RENOVATION, LEACHATE CONTROL SYSTEM, THE LEACHATE AND GROUNDWATER
TREATMENT SYSTEMS, AND THE SLUDGE LAGOON TREATMENT SYSTEM.

STATUTORY DETERMINATIONS

THE SELECTED INTERIM REMEDIAL ACTIONS ARE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, COMPLY
WITH FEDERAL AND STATE REQUIREMENTS THAT ARE LEGALLY APPLICABLE OR RELEVANT AND APPROPRIATE TO
THE REMEDIAL ACTION, AND ARE COST-EFFECTIVE.  THESE INTERIM REMEDIAL ACTIONS UTILIZE PERMANENT
SOLUTIONS AND ALTERNATIVE TREATMENT TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE FOR THIS
SITE.  THE SLUDGE LAGOON SOILS AND RECOVERED GROUNDWATER AND LANDFILL LEACHATE WILL BE TREATED. 
HOWEVER, THE SIZE OF THE LANDFILL PRECLUDES EXCAVATION AND TREATMENT OF ALL WASTE MATERIALS. 
BECAUSE THIS INTERIM REMEDIAL ACTION DOES NOT CONSTITUTE THE FINAL REMEDY FOR THE SITE, THE
STATUTORY PREFERENCE FOR REMEDIES AS A PRINCIPLE ELEMENT WILL BE ADDRESSED BY THE FINAL RESPONSE
ACTION.

BECAUSE HAZARDOUS SUBSTANCES WILL REMAIN ONSITE IN AMOUNTS ABOVE HEALTH BASED LEVELS, A REVIEW
WILL BE CONDUCTED WITHIN 5 YEARS AFTER COMMENCEMENT OF REMEDIAL ACTION TO ENSURE THAT THE REMEDY
CONTINUES TO PROVIDE ADEQUATE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.  THE REVIEW WILL
BE CONDUCTED TO ENSURE THAT THE REMEDY CONTINUES TO PROVIDE ADEQUATE PROTECTION OF HUMAN HEALTH
AND THE ENVIRONMENT.

   RICHARD F. GILLIS                      DATE: 06/25/91
   MAJOR GENERAL, USAF
   COMMANDER, WR-ALC



#SNLD
SITE NAME, LOCATION AND DESCRIPTION

ROBINS AFB IS AN ACTIVE FACILITY OCCUPYING 8,855 ACRES ABOUT 18 MILES SOUTH OF MACON, GEORGIA
(FIGURE 1).  ROBINS AFB IS BOUNDED ON THE IMMEDIATE WEST BY THE CITY OF WARNER ROBINS, ON THE
NORTH BY A HOUSING SUBDIVISION IN HOUSTON COUNTY, ON THE SOUTH BY UNINCORPORATED BONAIRE, AND ON
THE EAST BY THE OCMULGEE RIVER AND ITS FLOOD PLAIN.

THE ZONE 1, ROBINS AFB, NATIONAL PRIORITY LIST (NPL) SITE IS LOCATED APPROXIMATELY 4,500 FEET
EAST OF GEORGIA HIGHWAY 247 IN THE CENTRAL PORTION OF THE BASE (FIGURE 2).  ZONE 1 CONSISTS OF
LANDFILL NO. 4, WHICH COVERS 45 ACRES, AND AN ADJACENT 1.5-ACRE SLUDGE LAGOON (FIGURE 2).

ZONE 1 IS LOCATED ADJACENT TO A BLUFF THAT FORMS THE WESTERN BOUNDARY OF THE OCMULGEE RIVER
FLOOD PLAIN.  THE FLOOD PLAIN EXTENDS ABOUT 1 TO 2 MILES EASTWARD TO THE RIVER.  LANDFILL NO. 4
WAS ORIGINALLY CONSTRUCTED BY DISPOSING OF FILL MATERIAL INTO THE FLOOD PLAIN AND WETLAND AREA
FROM THE BLUFF AND ADVANCING TO THE EAST.  THE SLUDGE LAGOON WAS CONSTRUCTED ON THE NORTHERN
BOUNDARY OF LANDFILL NO. 4 BY EXCAVATING AND BUILDING EARTHEN DIKES.  SURFACE WATER AT ROBINS
AFB GENERALLY DRAINS FROM WEST TO EAST INTO THE OCMULGEE RIVER FLOOD PLAIN.

#SHEA
SITE HISTORY AND ENFORCEMENT ACTIVITIES

ROBINS AFB CURRENTLY SERVES AS A WORLDWIDE LOGISTICS MANAGEMENT CENTER FOR AIRCRAFT, MISSILES,
AND SUPPORT SYSTEMS AND IS A MAJOR REPAIR CENTER FOR AIRCRAFT AND AIRBORNE ELECTRONIC SYSTEMS.

ROBINS AFB HAS GENERATED VARIOUS TYPES OF SOLID WASTES OVER THE YEARS, INCLUDING REFUSE AND
HAZARDOUS WASTES.  THE HAZARDOUS WASTES INCLUDE ELECTROPLATING WASTES CONTAINING HEAVY METALS
AND CYANIDE, ORGANIC SOLVENTS FROM CLEANING OPERATIONS AND FIRE TRAINING EXERCISES, AND  
OFF-SPECIFICATION CHEMICALS SUCH AS PESTICIDES.

IN 1982, ROBINS AFB CONDUCTED A BASEWIDE SURVEY TO IDENTIFY AND ASSESS PAST HAZARDOUS WASTE
DISPOSAL PRACTICES.  DISPOSAL AREAS WERE GROUPED INTO EIGHT ZONES BASED PRIMARILY ON LOCATION
AND TYPE OF DISPOSAL ACTIVITY.  ZONE 1 (LANDFILL NO. 4 AND THE SLUDGE LAGOON) WAS CONSIDERED TO
HAVE THE HIGHEST POTENTIAL FOR MIGRATION OF HAZARDOUS SUBSTANCES AND AS A RESULT WAS PLACED ON
THE CERCLA NPL BY THE US ENVIRONMENTAL PROTECTION AGENCY (EPA) IN 1987.  LANDFILL NO. 4
REPORTEDLY OPERATED FROM 1965 UNTIL 1978 FOR DISPOSAL OF GENERAL REFUSE AND INDUSTRIAL WASTES. 
THE SLUDGE LAGOON WAS USED FOR DISPOSAL OF INDUSTRIAL WASTEWATER TREATMENT PLANT SLUDGES AND
OTHER LIQUID WASTES FROM 1962 TO 1978.  THE LANDFILL AND THE SLUDGE LAGOON WERE BOTH CLOSED AND
COVERED WITH CLEAN FILL IN 1978.

IN JUNE OF 1989 ROBINS AFB ENTERED INTO A FEDERAL FACILITIES AGREEMENT WITH THE GEORGIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION (GEPD) AND THE EPA TO ESTABLISH A PROCEDURAL FRAMEWORK
AND SCHEDULE FOR DEVELOPING, IMPLEMENTING, AND MONITORING APPROPRIATE RESPONSE ACTIONS AT THE
SITE IN ACCORDANCE WITH CERCLA, THE NCP, SUPERFUND GUIDANCE AND POLICY, GEORGIA HAZARDOUS WASTE
MANAGEMENT ACT (GHWMA).

THE FOLLOWING REPORTS DESCRIBE THE RESULTS OF INVESTIGATIONS AT ZONE 1 TO DATE:

LAW ENGINEERING TESTING COMPANY.  FINAL REPORT DD GROUNDWATER MONITORING PROGRAM; LANDFILL
CLOSUREDDROBINS AIR FORCE BASE.  WARNER ROBINS, GEORGIA, FOR C. T. BONE, INC., 1980.

WATER AND AIR RESEARCH, INC.  INSTALLATION RESTORATION PROGRAM PHASE IIDD
CONFIRMATION/QUANTIFICATION, STAGE 1, FINAL REPORT. MARCH 1985.



HAZWRAP.  US AIR FORCE INSTALLATION RESTORATION PROGRAM PHASE IVA. REMEDIAL ACTION PLAN FOR
SOURCE CONTROL AT ZONE 1, LANDFILL NO. 4 AND SLUDGE LAGOON, SITE CHARACTERIZATION, TASK 2A. 
ROBINS AFB, GEORGIA. MARCH 25, 1987A.

HAZWRAP.  US AIR FORCE INSTALLATION RESTORATION PROGRAM PHASE IVA. REMEDIAL ACTION PLAN FOR
SOURCE CONTROL AT ZONE 1, LANDFILL NO. 4 AND SLUDGE LAGOON, ADDITIONAL SITE INVESTIGATIONS, TASK
2C.  ROBINS AFB, GEORGIA.  SEPTEMBER 4, 1987B.

ENGINEERING-SCIENCE.  INSTALLATION RESTORATION PROGRAM PHASE IIDDCONFIRMATION/QUANTIFICATION,
STAGE 2, FINAL REPORT. JUNE 1988.

HAZWRAP.  US AIR FORCE INSTALLATION RESTORATION PROGRAM PHASE IVA, REMEDIAL INVESTIGATION ZONE
1, ADDITIONAL SITE INVESTIGATIONS AT ZONES 1 AND 5, TASK S2 REPORT.  ROBINS AFB, GEORGIA. 
NOVEMBER 1988.

HAZWRAP.  US AIR FORCE INSTALLATION RESTORATION PROGRAM PHASE IVA. REMEDIAL INVESTIGATION ZONE
1.  ROBINS AFB, GEORGIA.  MAY 1990.

HAZWRAP.  US AIR FORCE INSTALLATION RESTORATION PROGRAM PHASE IVA. FEASIBILITY STUDY, LANDFILL
NO. 4 AND SLUDGE LAGOON SOURCE CONTROL, OPERABLE UNIT 1,  ZONE 1. ROBINS AFB, GEORGIA.  FEBRUARY
1991.

#HCP
HIGHLIGHTS OF COMMUNITY PARTICIPATION

THE REMEDIAL INVESTIGATION (RI) FOR THE ROBINS AFB ZONE 1 OPERABLE UNIT 1DDSOURCE CONTROL REMEDY
WAS RELEASED TO THE PUBLIC IN MAY 1990 AND THE FS IN APRIL 1991.  THE PROPOSED PLAN WAS RELEASED
ON APRIL 25, 1991 FOR PUBLIC COMMENT.  THESE DOCUMENTS WERE MADE AVAILABLE TO THE PUBLIC IN THE
ADMINISTRATIVE RECORD LOCATED AT THE DIRECTORATE OF ENVIRONMENTAL MANAGEMENT, BUILDING 43,
ROBINS AFB AND AT THE ENVIRONMENTAL INFORMATION REPOSITORY AT THE NOLA BRANTLEY MEMORIAL LIBRARY
IN WARNER ROBINS.  THE NOTICE OF AVAILABILITY OF THESE DOCUMENTS WAS PUBLISHED IN THE WARNER 
ROBINS DAILY SUN AND THE MACON TELEGRAPH ON APRIL 21, 1991.  A PUBLIC COMMENT PERIOD WAS HELD
FROM APRIL 25 TO JUNE 10, 1991.  IN ADDITION, A PUBLIC MEETING WAS HELD ON MAY 8, 1991.  AT THIS
MEETING, REPRESENTATIVES OF ROBINS AFB, EPA AND THE GEPD ANSWERED QUESTIONS ABOUT THE SITE AND
THE REMEDIAL ALTERNATIVES UNDER CONSIDERATION.  A RESPONSE TO THE COMMENTS RECEIVED DURING THIS
PERIOD IS INCLUDED IN THE RESPONSIVENESS SUMMARY, WHICH IS PART OF THIS RECORD OF DECISION.

THE PROPOSED PLAN IDENTIFIED THE PREFERRED REMEDY FOR LANDFILL 4 AS A VARIATION OF ALTERNATIVE
2, FROM THE FEASIBILITY STUDY (FS) (SEE SECTION 7); LANDFILL COVER RENOVATION WITH CLAY
ADDITION, LEACHATE CONTROL AND TREATMENT AND SLUDGE LAGOON GROUNDWATER COLLECTION AND TREATMENT. 
IT ALSO IDENTIFIED ALTERNATIVE 2, SOIL VAPOR EXTRACTION FOR REMOVAL OF VOCS FOLLOWED BY
SOLIDIFICATION FOR IMMOBILIZATION OF METALS, AS THE PREFERRED ALTERNATIVE FOR THE SLUDGE LAGOON. 
ROBINS AFB, US EPA AND GEPD REVIEWED ALL WRITTEN AND VERBAL COMMENTS SUBMITTED DURING THE PUBLIC
COMMENT PERIOD.  UPON REVIEW OF THESE COMMENTS, IT WAS DETERMINED THAT NO SIGNIFICANT CHANGES TO
THE PROPOSED PLAN PREFERRED REMEDY WERE NECESSARY.

#SROU
SCOPE AND ROLE OF OPERABLE UNIT 1

THE OVERALL STRATEGY OF ZONE 1 IS DIVIDED INTO THREE OPERABLE UNITS. THE INTERIM REMEDIAL
ACTIONS SELECTED IN THIS ROD ARE APPLICABLE TO OPERABLE UNIT 1.  FURTHER INVESTIGATIONS ARE
UNDERWAY FOR OPERABLE UNITS 2 AND 3.

OPERABLE UNIT 1 IS DIRECTED AT THE KNOWN SOURCE OF CONTAMINATION, LANDFILL NO. 4 AND THE SLUDGE



LAGOON, AND INTERIM REMEDIAL ACTIONS FOR REDUCING MIGRATION OF THE GROUNDWATER CONTAMINATION
NEAR THE SLUDGE LAGOON.  THE FINAL REMEDY FOR THE GROUNDWATER WILL BE PROPOSED FOLLOWING  
OPERABLE UNIT 3 WORK.  OPERABLE UNIT 2 IS DIRECTED AT DETERMINING THE DEGREE OF IMPACT THAT MAY
HAVE OCCURRED IN THE WETLANDS AREA AND SURFACE WATERS FROM THE KNOWN SOURCE OF CONTAMINATION IN
OPERABLE UNIT 1 AND REMEDIATION OF THE IMPACTS IDENTIFIED.  OPERABLE UNIT 3 IS DIRECTED AT  
DETERMINING THE DEGREE OF IMPACT THAT MAY HAVE OCCURRED IN THE GROUNDWATER BENEATH AND ADJACENT
TO LANDFILL NO. 4 AND THE SLUDGE LAGOON AND REMEDIATION OF IMPACTS IDENTIFIED.

THE KNOWN SOURCES OF CONTAMINATION IN ZONE 1 ARE LANDFILL NO. 4 AND THE SLUDGE LAGOON.  THE
SLUDGE LAGOON IS ESTIMATED TO CONTAIN 50 PERCENT OF THE TOTAL ZONE 1 CONTAMINATION AND APPEARS
TO BE CONTRIBUTING TO GROUNDWATER CONTAMINATION.

THE OVERALL STRATEGIES OF THE SELECTED REMEDY FOR LANDFILL NO. 4 AND GROUNDWATER BELOW AND
IMMEDIATELY ADJACENT TO THE SLUDGE LAGOON ARE:

            *    CONTROL HAZARDOUS SUBSTANCES RELEASES

            *    MINIMIZE THE POTENTIAL DIRECT EXPOSURE TO HAZARDOUS SUBSTANCES

            *    CONTROL THE RELEASES OF HAZARDOUS SUBSTANCES TO THE GROUNDWATER NEAR THE SLUDGE
                 LAGOON

THESE STRATEGIES WOULD BE ACHIEVED PRIMARILY BY THE REDUCTION IN MOBILITY OF HAZARDOUS
SUBSTANCES THROUGH CONTAINMENT WITH TREATMENT OF LANDFILL NO. 4 LEACHATE AND GROUNDWATER NEAR
THE SLUDGE LAGOON.  THE GROUNDWATER CONTAMINATION WOULD NOT BE FULLY REMEDIED BUT WILL BE  
ADDRESSED IN OPERABLE UNIT 3.

THE OVERALL STRATEGIES ADDRESSED BY THE SELECTED REMEDY FOR THE SLUDGE LAGOON ARE:

            *    CONTROL HAZARDOUS SUBSTANCES RELEASES

            *    MINIMIZE THE POTENTIAL OF DIRECT EXPOSURE TO HAZARDOUS SUBSTANCES

THESE OBJECTIVES ARE ACHIEVED BY THE REDUCTION IN MOBILITY OF HAZARDOUS SUBSTANCES BY
CONTAINMENT WITH TREATMENT.  GROUNDWATER CONTAMINATION BEYOND THE SLUDGE LAGOON AREA WILL BE
ADDRESSED IN A SUBSEQUENT OPERABLE UNIT 3 REMEDIAL ACTION.

THESE INTERIM REMEDIAL ACTIONS WILL BE CONSISTENT WITH ANY PLANNED FUTURE ACTIONS, TO THE EXTENT
POSSIBLE.

#SSC
SUMMARY OF SITE CHARACTERISTICS

GEOLOGY

ROBINS AFB IS UNDERLAIN BY CRETACEOUS AND QUATERNARY SEDIMENTS ABOUT 350 FEET THICK.  THE
CRETACEOUS DEPOSITS ARE DIVIDED INTO THE FOLLOWING FOUR GEOLOGIC FORMATIONS: THE PROVIDENCE, THE
RIPLEY, THE CUSSETA, AND THE BLUFFTOWN (FIGURE 3).  THE PROVIDENCE AND RIPLEY FORMATIONS TEND TO 
ACT AS ONE HYDROLOGIC UNIT AND ARE REFERRED TO IN THIS REPORT AS THE PROVIDENCE FORMATION.  THE
PROVIDENCE FORMATION CONSISTS OF BEDS OF SAND, GRAVELLY SAND, SILTY SAND, AND CLAY.  THE
FORMATION IS SATURATED AND YIELDS LARGE QUANTITIES OF WATER.  BENEATH ZONE 1 AND THE EASTERN 
PORTION OF THE BASE, THE PROVIDENCE FORMATION IS OVERLAIN BY QUATERNARY ALLUVIAL DEPOSITS (PEAT,
CLAY, AND GRAVEL), WHICH COMPRISE THE FLOOD PLAIN OF THE OCMULGEE RIVER.



THE CUSSETA FORMATION, COMPOSED OF ABOUT 15 TO 50 FEET OF DENSE PLASTIC CLAY AND SAND, IS
SATURATED BUT YIELDS LITTLE WATER TO WELLS AND IS BELIEVED TO ACT AS A CONFINING OR
SEMICONFINING BED.  THE BLUFFTOWN FORMATION CONSISTS OF SATURATED SAND AND GRAVEL BEDS AND IS
UNDERLAIN BY METAMORPHIC BASEMENT ROCKS.  IT YIELDS SIGNIFICANT QUANTITIES OF WATER TO WELLS AND
IS THE PRIMARY ROBINS AFB AND LOCAL WATER SUPPLY AQUIFER. THE METAMORPHIC ROCKS BENEATH THE
BLUFFTOWN GENERALLY WILL NOT YIELD WATER AND ARE NOT CONSIDERED FURTHER IN THIS REPORT.

HYDROGEOLOGY

THE GROUNDWATER FLOW SYSTEM ABOVE THE CUSSETA FORMATION AT ZONE 1 IS SEPARATED INTO THE
SATURATED SURFICIAL FILL, THE QUATERNARY AQUIFER, AND THE UPPER AND LOWER PROVIDENCE AQUIFERS.

THE REGIONAL GROUNDWATER FLOW DIRECTION WITHIN THE CRETACEOUS DEPOSITS IS FROM WEST TO EAST,
GENERALLY TOWARD THE OCMULGEE RIVER.  WATER IN THE QUATERNARY AQUIFER ALSO GENERALLY FLOWS
TOWARD THE RIVER.  WHERE THE OCMULGEE RIVER HAS ERODED PART OF THE CRETACEOUS SEDIMENTS, THERE
IS A SIGNIFICANT UPWARD GRADIENT FROM THE DEEPER UNITS TOWARD THE QUATERNARY UNIT AND SURFACE
WATERS.  THE OCMULGEE RIVER FLOOD PLAIN IS A BROAD DISCHARGE AREA FOR GROUNDWATER.

THE GROUNDWATER FLOW PATTERN BENEATH ZONE 1 HAS BEEN ALTERED.  RUNOFF FROM A LARGE AREA OF THE
BASE FLOWS ONTO LANDFILL NO. 4.  THIS WATER INFILTRATES AND SATURATES THE LANDFILL WASTE MASS. 
AS A RESULT A MOUNDED WATER TABLE HAS BEEN ESTABLISHED WITHIN THE LANDFILL, CREATING A LOCAL
FLOW SYSTEM IN THE SURFICIAL FILL WHERE LANDFILL LEACHATE AND LAGOON GROUNDWATER FLOW RADIALLY
TO THE NORTH, NORTHEAST, AND EAST, ULTIMATELY DISCHARGING INTO THE ADJACENT WETLANDS (FIGURE 4).

GEOTECHNICAL CHARACTERISTICS

THE PEAT AND CLAY BED DIRECTLY UNDERLYING THE EASTERN TWO THIRDS OF LANDFILL WASTES CONSISTS OF
A CLAY BED OVERLAIN BY PEAT CONSTITUTING A TOTAL THICKNESS OF 5 TO 14 FEET.  SPLIT-SPOON SAMPLES
OF THE CLAY SHOWED IT TO BE GENERALLY A PLASTIC MATERIAL PENETRATED WITH ROOTS AND CHANNELS.

LABORATORY PERMEABILITY MEASUREMENTS OF THE CLAY BED WERE APPROXIMATELY (10-8) CM/S, WHEREAS
EARLIER FIELD PERMEABILITY STUDIES INDICATED THAT VALUES AVERAGED APPROXIMATELY (10-4) CM/S
(LETCO 1980).  DIFFERENCES BETWEEN LABORATORY AND FIELD TEST RESULTS ARE ATTRIBUTED TO LARGER
SCALE DISCONTINUITIES IN THE STRATUM (E.G., SEAMS, JOINTS, ROOT HOLES) NOT MEASURED BY
LABORATORY METHODS.  THUS, HIGHER PERMEABILITIES INDICATED FROM FIELD TESTS ARE BELIEVED TO BE
MORE REPRESENTATIVE OF THE ACTUAL PERMEABILITY IN THE PEAT AND CLAY BED.

WITHIN THE EASTERN TWO-THIRDS OF THE LANDFILL AND THE SLUDGE LAGOON THE PEAT AND CLAY BEDS
APPEAR TO RETARD FLOW OF LEACHATE INTO THE UNDERLYING AQUIFERS.  WHERE THE PEAT AND CLAY BEDS
ARE ABSENT FROM BENEATH THE LANDFILL, UNDER THE WESTERN THIRD, THE WASTES ARE LYING DIRECTLY
UPON THE SANDS OF THE PROVIDENCE FORMATION, AND THERE IS NO IMPEDANCE TO LEACHATE FLOW OUT OF
THE WASTES.

SANDS UNDERLYING THE WESTERN END OF THE LANDFILL AND BELOW THE PEAT AND CLAY BED CONSTITUTES THE
MOST SIGNIFICANT GROUNDWATER AQUIFER AT THE SITE, EXTENDING TO DEPTHS OF SEVERAL HUNDRED FEET. 
FIELD INVESTIGATIONS USING SLUG TESTS AND OBSERVATION OF SHALLOW WELL PUMPING INDICATED A  
HYDRAULIC CONDUCTIVITY IN THE PROVIDENCE OF (10-2) TO (10-3) CM/S. LABORATORY PERMEABILITY
VALUES VARIED BETWEEN 6 X (10-4) AND 9 X (10-3) CM/S FOR DISTURBED SAMPLES COMPACTED TO RELATIVE
DENSITIES OF 60 AND 90 PERCENT.

THE EXISTING SOIL CAP OVER THE LANDFILL VARIES IN THICKNESS FROM ALMOST NON-EXISTENT TO AS MUCH
AS 4-FEET THICK.  THE MATERIAL IS NONPLASTIC, SILTY OR CLAYEY SAND HAVING LESS THAN 25 PERCENT
SILT OR CLAY.  THE AVERAGE FIELD PERMEABILITY OF THIS LAYER WAS MEASURED AS 3 X (10-4) CM/S WITH
A LABORATORY PERMEABILITY OF 2 X (10-5) TO 5 X (10-6) CM/S.



NATURE AND EXTENT OF CONTAMINANTS

THE NATURE, EXTENT, AND CONCENTRATION OF HAZARDOUS SUBSTANCE CONTAMINATION IN THE LANDFILL AND
SLUDGE LAGOON AREA WERE STUDIED IN DETAIL DURING A FIELD SAMPLING INVESTIGATION (ROBINS AFB
1987) AND THE REMEDIAL INVESTIGATION ZONE 1 (ROBINS AFB 1989).  THE FOLLOWING SUMMARIZES THE
MAJOR OBSERVATIONS FROM THE PREVIOUS INVESTIGATIONS.

CONTAMINANTS OF CONCERN

HAZARDOUS SUBSTANCES DETECTED IN SOIL, SLUDGE, AND GROUNDWATER SAMPLES FROM THE SITE ARE LISTED
IN TABLE 1.  TO PROVIDE A FOCUS FOR REMEDIAL ACTION GOALS, CONTAMINANTS OF CONCERN WERE
IDENTIFIED IN THE BASELINE RISK ASSESSMENT OF THE RI REPORT.  THE FOLLOWING FACTORS WERE
CONSIDERED IN THE SELECTION OF CONTAMINANTS OF CONCERN:

            *    CONCENTRATION AND FREQUENCY OF OCCURRENCE
            *    DISTRIBUTION IN THE GROUNDWATER AND OTHER MEDIA AT THE
                 SITE
            *    REGULATORY CRITERIA AND TOXICITY
            *    IDENTIFIED CONTRIBUTION TO RISKS IN MEDIA OTHER THAN
                 GROUNDWATER

THE CONTAMINANTS OF CONCERN IDENTIFIED FOR ZONE 1 ARE:

            *    TRICHLOROETHENE
            *    1,2-DICHLOROETHENE
            *    VINYL CHLORIDE
            *    TETRACHLOROETHENE
            *    CARBON TETRACHLORIDE
            *    LEAD
            *    ARSENIC
            *    CADMIUM
            *    CHROMIUM

A SUMMARY OF THE NUMBER OF SAMPLES WITH DETECTIONS AND THE CONCENTRATIONS FOUND ARE PRESENTED IN
TABLES 2 AND 3 FOR EACH OF THE CONTAMINANTS OF CONCERN.  THE COMPOUNDS MOST WIDELY DISTRIBUTED
AND AT THE HIGHEST LEVELS IN BOTH SOIL AND GROUNDWATER INCLUDED VOCS AND METALS.  OF THE
CONTAMINANTS OF CONCERN IDENTIFIED IN THE RI, LEAD AND TRICHLOROETHENE (TCE) WERE THE MOST
WIDELY DISTRIBUTED AND TYPICALLY AT HIGHER CONCENTRATIONS THAN OTHER CONSTITUENTS.  THEY ARE
CONSIDERED TO BE REPRESENTATIVE OF THE DISTRIBUTION OF ORGANIC AND INORGANIC CONSTITUENTS AT THE
SITE.

ZONE 1DDCONTAMINANT SOURCES

THE HIGHEST CONCENTRATIONS OF METALS AND VOCS OCCUR IN THE SLUDGE LAGOON.  MAXIMUM
CONCENTRATIONS OF VOCS AND METALS IN THE SLUDGE LAGOON WERE DETECTED IN SAMPLES COLLECTED FROM A
DEPTH OF 8 TO 10 FEET.  HIGH CONCENTRATIONS OF CONTAMINANTS WERE ALSO DETECTED IN LEACHATE
SAMPLES FROM THE SLUDGE LAGOON.  CONTAMINANT CONCENTRATIONS DECREASED IN SOILS NEARER THE
SURFACE OF THE SLUDGE LAGOON.

CONCENTRATIONS OF CONTAMINANTS DETECTED IN SOILS AND LEACHATE IN THE LANDFILL WERE GENERALLY ONE
TO TWO ORDERS OF MAGNITUDE LOWER THAN CONCENTRATIONS IN THE SLUDGE LAGOON.  THE SURFACE SOIL
SAMPLES COLLECTED DURING THE RI INDICATE THAT THE LANDFILL COVER IS GENERALLY UNCONTAMINATED,
ALTHOUGH LOCALIZED "HOT SPOTS" MAY EXIST.



GROUNDWATER CONTAMINATION

CONCENTRATIONS OF HAZARDOUS SUBSTANCES IN GROUNDWATER MIGRATING FROM THE LANDFILL AND ESPECIALLY
THE SLUDGE LAGOON ARE HIGHEST IN THE QUATERNARY ALLUVIUM.  CONTAMINANTS IN THE QUATERNARY
ALLUVIUM ALSO DEMONSTRATE THE GREATEST LATERAL MIGRATION.  AS THE CONTAMINANTS MIGRATE AWAY FROM
THE SOURCE AREAS, THE CONCENTRATIONS GENERALLY DECREASE.  THE GENERAL GROUNDWATER MIGRATION
PATHWAY APPEARS TO BE TO THE NORTH AND NORTHEAST TOWARD THE DRAINAGE CHANNEL AND TO THE WETLANDS
EAST AND NORTHEAST OF THE SOURCE AREAS.  HANNAH ROAD IS APPROXIMATELY THE DOWNGRADIENT LIMIT FOR
WASTE MIGRATION IN THE GROUNDWATER FROM ZONE 1.

THE DISTRIBUTION OF LEAD IN THE QUATERNARY AQUIFER IS SHOWN IN FIGURE 5. LATERAL MIGRATION OF
LEAD IN THE QUATERNARY AQUIFER NEAR THE SLUDGE LAGOON IS EVIDENT.  LEAD MAY HAVE MIGRATED 400
FEET BEYOND THE EASTERN EDGE OF THE LANDFILL.  THE POTENTIAL LEAD PLUME IS BOUNDED TO THE EAST  
BY SEVERAL MONITORING WELLS WHERE LEAD WAS NOT DETECTED.  SAMPLES FROM SEVERAL WELLS ALONG
SECOND STREET (FIGURE 5) REVEALED LEAD CONCENTRATIONS THAT COULD BE FROM SOURCES OTHER THAN ZONE
1.  SIMILARLY, SAMPLES FROM WELLS ALONG HANNAH ROAD HAD LEAD CONCENTRATIONS THAT INDICATE THAT
EITHER NATURALLY OCCURRING LEAD IS PRESENT OR LOCAL SOURCES OF LEAD CONTAMINATION ARE PRESENT IN
THE VICINITY OF THE ROAD WITHIN THE WETLAND.  THE VERTICAL DISTRIBUTION OF LEAD ACROSS ZONE 1 IS 
SHOWN IN FIGURE 6.  THIS VERTICAL INTERPRETATION IS BASED ON RI DATA AND ASSUMPTIONS USING THE
CONCEPTUAL GROUNDWATER FLOW MODEL.

THE DISTRIBUTION OF TCE IN THE QUATERNARY AQUIFER IS SHOWN IN FIGURE 7. LATERAL MIGRATION OF TCE
IN THE QUATERNARY AQUIFER IS SIMILAR TO THE MIGRATION OF LEAD EXCEPT THAT THE PLUME APPEARS TO
EXTEND FARTHER TO THE EAST, TO THE CREEK AT HANNAH ROAD.  TCE WAS DETECTED IN THREE WELLS NORTH
AND NORTHWEST OF THE SLUDGE LAGOON AND LANDFILL NO. 4.  TCE IN GROUNDWATER AT THESE WELLS COULD
BE FROM ZONE 5, THE INDUSTRIAL AREA TCE CONTAMINATION, AND FROM ZONE 1.  PORTIONS OF THE TCE
PLUME BOUNDARY IN FIGURE 7 ARE SHOWN AS QUESTIONABLE TO REPRESENT THE UNCERTAINTY OF THE TCE
SOURCES.  THE VERTICAL DISTRIBUTION OF TCE ACROSS ZONE 1 IS SHOWN SCHEMATICALLY IN FIGURE 8. 
THIS VERTICAL INTERPRETATION CONSIDERS THE RI DATA, POSSIBLE INPUT FROM OTHER UPGRADIENT
SOURCES, AND ASSUMPTIONS USING THE CONCEPTUAL GROUNDWATER FLOW MODEL.

THE CONCENTRATION OF CONTAMINANTS GENERALLY DECREASES ABOUT ONE ORDER OF MAGNITUDE DOWNWARD FROM
THE WASTE SOURCES; I.E., THE CONCENTRATION OF CONTAMINANTS IN THE QUATERNARY GRAVEL IS ABOUT ONE
ORDER OF MAGNITUDE LESS THAN IN THE ADJACENT WASTE MASS.  THIS TREND ALSO APPLIES TO DEEPER  
MONITORING ZONES; I.E., THE CONTAMINANT LEVELS IN MONITORING WELLS IN THE UPPER PROVIDENCE
FORMATION ARE GENERALLY ONE ORDER OF MAGNITUDE LESS THAN THE CONCENTRATION OF SIMILAR
CONTAMINANTS IN ADJACENT OVERLYING QUATERNARY GRAVEL MONITORING WELLS, AND CONCENTRATIONS IN THE
LOWER PROVIDENCE FORMATIONS ARE ROUGHLY AN ORDER OF MAGNITUDE LOWER THAN THOSE IN THE UPPER
PROVIDENCE FORMATION.

IN THE VICINITY OF THE SLUDGE LAGOON, THE CONCENTRATION OF CONTAMINANTS IN THE SOURCE IS
ELEVATED SUCH THAT CONTAMINATION MIGRATING DOWNWARD WITHIN THE TESTED DEPTHS IS NOT DILUTED OR
ATTENUATED TO CONCENTRATIONS BELOW DETECTION LIMITS.  TO REPRESENT SURFICIAL CONTAMINATION, THE 
CONCENTRATION AND DISTRIBUTION OF LEAD IN THE SATURATED SURFICIAL FILL IS SHOWN IN FIGURE 9.  AS
A RESULT OF DOWNWARD MIGRATION FROM THE SURFICIAL ZONE, CONTAMINATION HAS BEEN DETECTED DEEPER
IN GROUNDWATER NEAR THE SLUDGE LAGOON THAN ANYWHERE ELSE IN ZONE 1.  BASED ON VERY LIMITED DATA,
IT APPEARS THAT HAZARDOUS SUBSTANCES MAY HAVE MIGRATED AS FAR DOWN AS THE LOWER PROVIDENCE
AQUIFER ON THE NORTH SIDE OF THE LAGOON.  HOWEVER, IT IS UNKNOWN WHETHER THESE SUBSTANCES MIGHT
HAVE MIGRATED FROM OTHER SOURCES DUE TO LIMITED BACKGROUND INFORMATION.

NO MONITORING WELL HAS BEEN PLACED IN LANDFILL NO. 4 OR THE SLUDGE LAGOON THROUGH THE PEAT AND
CLAY LAYER, SO THE VERTICAL EXTENT OF CONTAMINANT MIGRATION DIRECTLY BENEATH THE SOURCES HAS NOT
BEEN MEASURED.  THE CUSSETA FORMATION IS BELIEVED TO BE A CONFINING BED AND MOST LIKELY INHIBITS
DOWNWARD MIGRATION OF CONTAMINANTS BENEATH THE SITE.



ROBINS AFB WATER SUPPLY WELL NO. 3 IS LOCATED ABOUT 1,500 FEET NORTHWEST OF ZONE 1.  THE WELL
HAS BEEN REMOVED FROM SERVICE.  WATER IN THE WELL CONTAINS LOW LEVELS (LESS THAN DRINKING WATER
STANDARDS) OF CONTAMINANTS.  THE CONTAMINANTS INCLUDE SOME OF THE SAME CONTAMINANTS AS THOSE
THAT OCCUR IN THE GROUNDWATER IN ZONE 1.  CONTAMINANT SOURCES UPGRADIENT OF WELL NO. 3, AND
CLOSER TO IT THAN ZONE 1, ARE MORE LIKELY SOURCES OF THE CONTAMINATION THAN ZONE 1, BUT THIS HAS
NOT BEEN COMPLETELY EVALUATED.  THE ROBINS AFB INDUSTRIAL AREA TCE CONTAMINATION AND ITS
POTENTIAL SOURCES ARE BEING INVESTIGATED AS PART OF THE RESOURCE CONSERVATION AND RECOVERY ACT
(RCRA) FACILITY INVESTIGATIONS.

AVAILABLE DATA ON THE ROBINS AFB WATER SUPPLY WELLS INDICATE THAT THEY ARE COMPLETED IN THE
BLUFFTOWN FORMATION, BUT SOME WELLS HAVE MULTIPLE COMPLETION ZONES THAT MAY INCLUDE MORE THAN
THE BLUFFTOWN FORMATION. BECAUSE OF THIS UNCERTAINTY, IT IS POSSIBLE THAT SUPPLY WELL NO. 3  
(AND OTHER ROBINS AFB WELLS) IS COMPLETED IN MORE THAN ONE AQUIFER.

#SSR
SUMMARY OF SITE RISKS

THE RISK ASSESSMENT (ROBINS AFB, 1990) EVALUATES POTENTIAL RISKS TO HUMAN HEALTH AND THE
ENVIRONMENT FROM ACTUAL OR THREATENED RELEASES FROM ZONE 1 AT ROBINS AFB, GEORGIA.

IN SUMMARY, ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THIS SITE, IF NOT
ADDRESSED BY IMPLEMENTING THE RESPONSE ACTION SELECTED IN THIS ROD, MAY PRESENT A CURRENT OR
POTENTIAL THREAT TO PUBLIC HEALTH, WELFARE, OR THE ENVIRONMENT.

EXPOSURE ASSESSMENT

RISKS ARE ESTIMATED FOR TWO POTENTIAL PATHWAYS: INGESTION AND INHALATION OF CONTAMINATED MEDIA
OR WASTE.  A NUMBER OF CONSERVATIVE ASSUMPTIONS AND PROCEDURES WERE USED IN THE RISK
CALCULATIONS.  THE THREE MOST IMPORTANT ONES WERE THE USE OF MAXIMUM DETECTED CONCENTRATIONS,
THE ASSUMPTION THAT THE CHEMICAL WAS PRESENT IN ITS MOST TOXIC FORM (E.G., HEXAVALENT CHROMIUM),
AND THE USE OF FREQUENCY OF EXPOSURES GREATER THAN ANTICIPATED.

ACCESS TO ROBINS AFB IS RESTRICTED.  ONLY ACTIVE DUTY MILITARY PERSONNEL AND THEIR FAMILIES
RESIDE ON THE BASE, AND THESE PERSONNEL WOULD GENERALLY BE STATIONED AT THE BASE FOR LESS THAN 5
YEARS.  ACCESS TO ZONE 1 IS FURTHER RESTRICTED BY A LOCKED GATE AND FENCE AT THE LANDFILL 
ENTRANCE.  ADJACENT TO THE WETLAND AREAS LOCATED TO THE NORTH, SOUTH, AND EAST OF ZONE 1 THE
SITE BOUNDARY IS NOT FENCED BECAUSE NATURAL CONDITIONS DISCOURAGE TRESPASSING.

BECAUSE ACCESS TO THE SITE IS RESTRICTED AND GROUNDWATER FROM THE SITE IS NOT USED FOR DOMESTIC
OR AGRICULTURAL PURPOSES, HUMAN HEALTH EXPOSURE PATHWAYS ARE LIMITED.

BASE HOUSING IS LOCATED SOUTH OF ZONE 1 AND THE ADJACENT WETLAND. BECAUSE THE ORGANIC PORTIONS
OF LANDFILLED MATERIALS TYPICALLY DECOMPOSE, METHANE AND OTHER VOCS MAY BE RELEASED IN GASEOUS
FORM FROM ZONE 1 AND MIGRATE OFFSITE.  THEREFORE, A PRINCIPAL POTENTIAL PATHWAY FOR HUMAN
EXPOSURE IS INHALATION OF THESE GASES MIGRATING FROM THE SITE TO THE OFFSITE BASE HOUSING.

TRESPASSING HAS NOT BEEN OBSERVED ON THE LANDFILL DUE TO NATURAL AND IMPOSED ACCESS
RESTRICTIONS; HOWEVER, PERSONNEL HAVE BEEN OBSERVED FISHING IN PONDS EAST OF THE SITE AT THE
RUNWAY APPROACH ALONG LIGHTS SERVICE ROAD AND HANNAH ROAD.  NO ONE HAS BEEN OBSERVED IN THE
WETLAND OR SHALLOW STANDING WATER IN THIS AREA.  ALTHOUGH TRESPASSING IS NOT EXPECTED TO BE
PREVALENT, POTENTIAL EXPOSURES TO CONTAMINATED SURFACE SOIL, SEDIMENTS, AND SURFACE WATER WERE
EVALUATED TO CONSERVATIVELY ESTIMATE HUMAN RISK.

RISK ASSESSMENT METHODS/TOXICITY ASSESSMENT



CANCER POTENCY FACTORS (CPFS) FOR CHEMICALS DETECTED IN ZONE 1 ARE PRESENTED IN TABLE 4.  CPFS
HAVE BEEN DEVELOPED BY EPA'S CARCINOGENIC ASSESSMENT GROUP FOR ESTIMATING EXCESS LIFETIME CANCER
RISKS ASSOCIATED WITH EXPOSURE TO POTENTIALLY CARCINOGENIC CHEMICALS. CPFS, WHICH ARE EXPRESSED
IN UNITS OF (MG/KG-DAY)(-1), ARE MULTIPLIED BY THE ESTIMATED INTAKE OF THE POTENTIAL CARCINOGEN,
IN MG/KG-DAY, TO PROVIDE AN UPPER-BOUND ESTIMATE OF THE EXCESS LIFETIME CANCER RISK ASSOCIATED
WITH EXPOSURE AT THAT INTAKE LEVEL.  THE TERM "UPPER BOUND" REFLECTS THE CONSERVATIVE ESTIMATE
OF THE RISKS CALCULATED FROM THE CPF.  USE OF THIS APPROACH MAKES UNDERESTIMATION OF THE ACTUAL
CANCER RISK HIGHLY UNLIKELY.  CANCER POTENCY FACTORS ARE DERIVED FROM THE RESULTS OF HUMAN  
EPIDEMIOLOGICAL STUDIES OR CHRONIC ANIMAL BIOASSAYS TO WHICH ANIMAL-TO-HUMAN EXTRAPOLATION AND
UNCERTAINTY FACTORS HAVE BEEN APPLIED.

EXCESS LIFETIME CANCER RISKS ARE DETERMINED BY MULTIPLYING THE INTAKE LEVEL WITH THE CANCER
POTENCY FACTOR.  THESE RISKS ARE PROBABILITIES THAT ARE GENERALLY EXPRESSED IN SCIENTIFIC
NOTATION ((E.G., 1 X (10-6)) OR 1E-6).  AN EXCESS LIFETIME CANCER RISK OF 1 X (10-6) INDICATES
THAT, AS PLAUSIBLE UPPER BOUND, AN INDIVIDUAL HAS A ONE IN ONE MILLION CHANCE OF DEVELOPING
CANCER AS A RESULT OF SITE-RELATED EXPOSURE TO A CARCINOGEN OVER A 70-YEAR LIFETIME UNDER THE
SPECIFIC EXPOSURE CONDITIONS AT A SITE.

REFERENCE DOSES (RFDS) HAVE BEEN DEVELOPED BY EPA FOR INDICATING THE POTENTIAL FOR ADVERSE
HEALTH EFFECTS FROM EXPOSURE TO CHEMICALS EXHIBITING NONCARCINOGENIC EFFECTS.  RFDS, WHICH ARE
EXPRESSED IN UNITS OF MG/KG-DAY, ARE ESTIMATES OF LIFETIME DAILY EXPOSURE LEVELS FOR HUMANS,
INCLUDING SENSITIVE INDIVIDUALS.  ESTIMATED INTAKES OF CHEMICALS FROM ENVIRONMENTAL MEDIA (E.G.,
THE AMOUNT OF A CHEMICAL INGESTED FROM CONTAMINATED DRINKING WATER) CAN BE COMPARED TO THE RFD. 
RFDS ARE DERIVED FROM HUMAN EPIDEMIOLOGICAL STUDIES OR ANIMAL STUDIES TO WHICH UNCERTAINTY
FACTORS HAVE BEEN APPLIED (E.G., TO ACCOUNT FOR THE USE OF ANIMAL DATA TO PREDICT EFFECTS ON
HUMANS).  THESE UNCERTAINTY FACTORS HELP ENSURE THAT THE RFDS WILL NOT UNDERESTIMATE THE
POTENTIAL FOR ADVERSE NONCARCINOGENIC EFFECTS TO OCCUR.

POTENTIAL CONCERN FOR NONCARCINOGENIC EFFECTS OF A SINGLE CONTAMINANT IN A SINGLE MEDIUM IS
EXPRESSED AS THE HAZARD QUOTIENT (HQ)(OR THE RATIO OF THE ESTIMATED INTAKE DERIVED FROM THE
CONTAMINANT CONCENTRATION IN A GIVEN MEDIUM TO THE CONTAMINANT'S REFERENCE DOSE). THE HAZARD
INDEX (HI) IS THE SUM OF THE HQS FOR ALL CONTAMINANTS WITHIN A MEDIUM OR ACROSS ALL MEDIA TO
WHICH A GIVEN POPULATION MAY REASONABLY BE EXPOSED.  THE HI PROVIDES A USEFUL REFERENCE POINT
FOR GAUGING THE POTENTIAL SIGNIFICANCE OF MULTIPLE CONTAMINANT EXPOSURES WITHIN A SINGLE MEDIUM
OR SEVERAL MEDIA.

RISK CHARACTERIZATION

POTENTIAL RESIDENTIAL AND TRESPASSER EXPOSURE SCENARIOS WERE EVALUATED, AND THE RISK SUMMARIES
FOR INHALATION ARE SHOWN IN TABLE 5.  THE RESULTS FOR INHALATION SUGGEST AN EXCESS LIFETIME
CANCER RISK OF 3 X (10-6) (3 IN 1 MILLION) FOR RESIDENTIAL EXPOSURES.  THIS VALUE IS CALCULATED
FOR EXPOSURE TO RESUSPENDED (AIRBORNE) MATERIAL AND IS BASED ON MODELING AND USE OF MAXIMUM
CONCENTRATIONS MEASURED IN A SINGLE SAMPLE.  BECAUSE THE SITE HAS A VEGETATIVE COVER AND LITTLE
OR NO TRAFFIC, THE GENERATION OF DUST IS LIMITED.  THE RISK FROM INHALATION OF RESUSPENDED
MATERIAL BASED ON THE AVERAGE CONCENTRATIONS IN SURFACE SOILS IS 1 X (10-7). RESIDENTIAL RISK
DUE TO INHALATION OF VOCS IS CALCULATED AT 2 X (10-6). HOWEVER, THE RISK FROM INHALATION OF VOCS
IS NOT SITE-RELATED BECAUSE UPWIND CONCENTRATIONS WERE SIMILAR TO DOWNWIND.  IN THE EVALUATIONS  
CONDUCTED AS PART OF THIS RISK ASSESSMENT, EACH HAZARD INDEX CALCULATED FOR INHALATION EXPOSURES
WAS LESS THAN 1.

TRESPASSING ONSITE, IN THE WETLAND, OR IN STANDING WATER WAS EVALUATED FOR INCIDENTAL INGESTION
AND DERMAL ABSORPTION OF SURFACE SOIL, SEDIMENTS, OR SURFACE WATER.  THE RISK SUMMARIES ARE
SHOWN IN TABLE 6. THE EXCESS LIFETIME CANCER RISK EXCEEDED 1 X (10-6) ONLY FOR SEDIMENT
INGESTION (9 X (10-6)), AND SEDIMENT DERMAL ABSORPTION (3 X (10-5)). THERE WERE TWO PRIMARY



CONTRIBUTORS TO THIS CALCULATED CANCER RISK: POLYNUCLEAR AROMATIC HYDROCARBONS (PAHS) AND
ARSENIC.  THE HIGH MOLECULAR WEIGHT PAH COMPOUNDS SEEN IN THE SEDIMENTS DO NOT APPEAR TO HAVE
RESULTED FROM ZONE 1 BECAUSE THESE COMPOUNDS WERE NOT SEEN IN THE ZONE 1 GROUNDWATER OR SURFACE
SOIL ANALYSES.  HOWEVER, ZONE 1 APPEARS TO BE THE SOURCE OF ARSENIC CONTAMINATION BECAUSE
HIGHEST ARSENIC CONCENTRATIONS WERE SEEN IN THE SEDIMENTS AND GROUNDWATER NEAR THE LANDFILL.

THE HAZARD INDEXES EXCEEDED 1 FOR MAXIMUM SEDIMENT AND SURFACE-WATER VALUES.  THESE SAMPLES WERE
COLLECTED NEAR THE LIGHTS SERVICE ROAD, WHERE TRESPASSING MAY OCCUR.  THE HAZARD INDEXES FOR THE
AVERAGE CONCENTRATIONS WERE LESS THAN 1.

RISK CALCULATIONS FOR CONSUMPTION OF FISH ARE SHOWN IN THE RA (ROBINS AFB, 1990).  ARSENIC WAS
THE ONLY PARAMETER WHICH HAD A SURFACE-WATER CONCENTRATION THAT EXCEEDED THE FEDERAL AMBIENT
WATER QUALITY CRITERIA (FAWQC) FOR PROTECTION OF HUMAN HEALTH FROM THE CONSUMPTION OF FISH. 
ARSENIC AND DIELDRIN EXCEEDED EPA FISH TISSUE CONCENTRATIONS FOR (10-6) RISK LEVELS ASSUMING 6.5
GM/DAY CONSUMPTION.  ASSUMING FISH FROM THIS LOCATION WERE EATEN 12 TIMES/YEAR FOR 10 YEARS, THE
EXCESS LIFETIME CANCER RISK IS ESTIMATED AT 4 X (10-6).

RISKS FROM POTABLE USE OF THE SHALLOW GROUNDWATER WERE NOT ESTIMATED. HOWEVER, DRINKING WATER
STANDARDS FOR SEVERAL PARAMETERS HAVE BEEN EXCEEDED IN GROUNDWATER SAMPLES COLLECTED IN THE
SURFICIAL AND QUATERNARY ALLUVIAL AQUIFER IN THE VICINITY OF ZONE 1.  THIS SHALLOW GROUNDWATER
IS NOT CURRENTLY USED FOR WATER SUPPLY, AND DISCHARGES INTO THE WETLAND.  THE GROUNDWATER,
PARTICULARLY IN THE VICINITY OF THE SLUDGE LAGOON, EXCEEDS THE WATER QUALITY CRITERIA FOR
PROTECTION OF AQUATIC LIFE, SUGGESTING THE DISCHARGE OF THESE WATERS TO THE ADJACENT SURFACE
WATERS MAY CONTRIBUTE TO EXCEEDANCES OF ACCEPTABLE LEVELS AT THAT LOCATION.

THE ASSUMPTIONS USED IN THE RISK ASSESSMENT REGARDING EXPOSURE OF A CHILD TRESPASSER ARE
CONSIDERED CONSERVATIVE.  SUCH EXPOSURES WOULD NOT BE LIKELY TO INCREASE IF ACCESS TO THE
LANDFILL WERE NOT RESTRICTED, SINCE THE ASSUMPTION OF 2 DAYS PER WEEK AT THE LANDFILL DURING THE 
SUMMER MONTHS FOR 10 YEARS MAY BE CONSIDERED A REASONABLE RECREATIONAL EXPOSURE SCENARIO.

POTENTIAL EXPOSURE PATHWAYS FOR A CHILD AT THE LANDFILL MAY INCLUDE INHALATION, DERMAL
ABSORPTION VIA SOIL, AND INCIDENTAL INGESTION.  IN THE WETLAND, THE EXPOSURE PATHWAYS INCLUDE
DERMAL ABSORPTION AND INCIDENTAL INGESTION OF SURFACE WATER OR SEDIMENT.  THE RISKS FROM THESE  
TWO AREAS ARE NOT ADDITIVE, SINCE THE ASSUMPTION THAT A CHILD WOULD SPEND 4 DAYS PER WEEK DURING
THE SUMMER MONTHS IN THESE TWO AREAS OF THE BASE IS EXTREMELY CONSERVATIVE.

THE SUMMATION OF RISKS IS A TOTAL OF THE RISKS FOR VARIOUS MEDIA FROM BOTH ZONE 1 AND AMBIENT
SOURCES.

ECOLOGICAL EVALUATION

ZONE 1 AND THE SURROUNDING AREA CONSIST OF FIELD AND PLANTED PINE HABITATS ON THE LANDFILL AND
TO THE EAST, GRADING INTO A PERMANENTLY INUNDATED WETLAND FOREST AT HANNAH ROAD AND INTO FLOOD
PLAIN BOTTOMLAND HARDWOOD FARTHER TO THE EAST IN THE HORSE CREEK AREA.

THE DITCH AND STANDING WATER NEAR THE LIGHTS SERVICE ROAD AND HANNAH ROAD PROVIDE A MORE OPEN
WATER HABITAT THAN THE HARDWOOD WETLAND. HOWEVER, THE LIGHTS SERVICE ROAD AREA HAS BEEN, AND IS
LIKELY TO CONTINUE TO BE, AFFECTED BY VARIOUS HUMAN ACTIVITIES.  THE OPEN WATER HABITAT RESULTS
FROM THE IMPOUNDMENT OF WATER BY THE ROADS, AND MOST OF THE WATER IN THIS AREA IS FROM THE
WASTEWATER TREATMENT PLANT.  TREES HAVE BEEN CLEARED TO PROVIDE BETTER VISIBILITY FOR AIRCRAFT,
AND THE WATER LEVEL IS PERIODICALLY LOWERED TO DISCOURAGE THE ESTABLISHMENT OF WADING BIRD
POPULATIONS.  METAL CONCENTRATIONS FOUND IN THE AREA MAY HAVE RESULTED FROM A NUMBER OF SOURCES
AND FROM CURRENT AND PAST WASTE MANAGEMENT PRACTICES.  CONCENTRATIONS OF CADMIUM, CHROMIUM,
COPPER, CYANIDE, IRON, LEAD, MERCURY, SILVER, AND ZINC IN WATER SAMPLES FROM THIS AREA EXCEEDED



FAWQC FOR PROTECTION OF AQUATIC LIFE.  THESE ELEVATED CONCENTRATIONS MAY BE DUE TO THE PRESENCE
OF PARTICULATES IN SAMPLES PRESERVED PRIOR TO FILTRATION.  CURRENTLY, THE ZONE 1 MONITORING
WELLS ARE BEING RESAMPLED AND METALS CONCENTRATIONS RE-ANALYZED ON FILTERED AND UNFILTERED
SAMPLES.

FIELD OBSERVATIONS SUGGEST THAT THE VARIOUS ECOLOGICAL STRESSES IN THE AREA OF THE LIGHTS
SERVICE ROAD APPEAR TO BE A RESULT OF EITHER FLOODING OR HUMAN ACTIVITIES UNRELATED TO WASTE
MANAGEMENT, SUCH AS TREE CUTTING. VEGETATIVE STRESSES THAT CAN BE ATTRIBUTED TO CONTAMINANT
RELEASE FROM ZONE 1 WERE NOT OBSERVED IN THE HARDWOOD FOREST ONSITE OR IN THE ADJACENT WETLAND.

CONCLUSIONS

BASED ON THE RESULTS OF THIS RISK ASSESSMENT, ZONE 1 DOES NOT APPEAR TO PRESENT AN UNACCEPTABLE
CURRENT PUBLIC HEALTH RISK VIA THE INHALATION EXPOSURE ROUTE.  THERE IS A POTENTIAL FOR
ENVIRONMENTAL RISK, AND POSSIBLY HUMAN HEALTH IMPACTS, FROM EXPOSURE TO METALS IN SURFACE WATER, 
SEDIMENT, OR FISH TISSUES IN WHICH THE METALS MAY HAVE BIOACCUMULATED.

LANDFILL NO. 4 AND THE SLUDGE LAGOON ARE CONTRIBUTING TO THE DEGRADATION OF THE SITE
GROUNDWATER.  THE ALLUVIAL AQUIFER IS AN UNCONFINED AQUIFER SYSTEM THAT DISCHARGES TO THE
WETLANDS BORDERING THE OCMULGEE RIVER. SITE GROUNDWATER DATA INDICATE THAT STANDARDS AND
CRITERIA FOR THE PROTECTION OF HUMAN HEALTH AND AQUATIC LIFE ARE BEING EXCEEDED IN THE SITE
GROUNDWATER.  A FURTHER ASSESSMENT OF RISKS TO HUMAN HEALTH AND THE ENVIRONMENT RESULTING FROM
ZONE 1 GROUNDWATER CONTAMINATION WILL BE ADDRESSED IN OPERABLE UNITS 2 AND 3.

IN SUMMARY, ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THIS SITE, IF NOT
ADDRESSED BY IMPLEMENTING THE RESPONSE ACTION SELECTED IN THIS ROD, MAY PRESENT A CURRENT OR
POTENTIAL THREAT TO PUBLIC HEALTH, WELFARE, OR THE ENVIRONMENT.

#DOA
DESCRIPTION OF ALTERNATIVES

THE ALTERNATIVES DEVELOPED IN THE FS AND PRESENTED BELOW REPRESENT CONCEPTUAL APPROACHES TO SITE
REMEDIATION.  SPECIFIC DETAILS OF ALTERNATIVES WERE DEVELOPED TO ALLOW ORDER-OF-MAGNITUDE COST  
ESTIMATIONS.  THE SELECTED REMEDY INCORPORATES THE CONCEPTS OF THE FS ALTERNATIVES SELECTED. 
DETAILS ARE DEFINED DURING THE DESIGN PROCESS WHERE FURTHER FIELD INVESTIGATIONS AND/OR BENCH
AND PILOT SCALE TESTING MAY BE PERFORMED.

LANDFILL NO. 4

ALTERNATIVE 1DDNO ACTION

CONSIDERATION OF A NO-ACTION ALTERNATIVE IS REQUIRED BY THE NCP.  UNDER ALTERNATIVE 1, NO
RESPONSE ACTIONS WOULD BE IMPLEMENTED.

ALTERNATIVE 1ADDLIMITED ACTION

THE LIMITED ACTION ALTERNATIVE CONSISTS OF INSTITUTIONAL CONTROLS FOR FUTURE SITE ACCESS,
GROUNDWATER USE RESTRICTIONS, AND LONG-TERM GROUNDWATER MONITORING.  WASTE WILL REMAIN IN PLACE
AND CONTAMINATION WILL NOT BE ADDRESSED.  COSTS ARE ASSOCIATED WITH FENCE CONSTRUCTION AND THE
PLACEMENT OF WARNING SIGNS AROUND THE PERIMETER AND THE INSTALLATION OF MONITORING WELLS.

ALTERNATIVE 2DDCOVER RENOVATION AND LAGOON GROUNDWATER SOURCE CONTROL

UNDER ALTERNATIVE 2, LANDFILL INFILTRATION WOULD BE REDUCED AND GROUNDWATER FROM THE QUATERNARY



AND UPPER PROVIDENCE AQUIFERS BELOW AND IMMEDIATELY DOWNGRADIENT OF THE SLUDGE LAGOON WOULD BE
EXTRACTED. SURFACE WATER RUN-ON WOULD BE INTERCEPTED AND DIVERTED AROUND LANDFILL NO. 4.  THE
LANDFILL COVER WOULD BE RENOVATED BY CLEARING THE LANDFILL SURFACE, REGRADING THE SITE TO
MAINTAIN A MINIMUM 2-FOOT COVER OVER THE WASTE MATERIALS, AND SLOPING THE SURFACE TO PROMOTE
RUNOFF AND LIMIT THE EFFECTS OF DIFFERENTIAL SETTLEMENT.  THE SITE WOULD BE SEEDED TO PROMOTE  
EVAPOTRANSPIRATION OF PRECIPITATION AND TO PREVENT SURFACE EROSION.

TWO GROUNDWATER EXTRACTION WELLS NEAR THE PERIMETER OF THE SLUDGE LAGOON SCREENED IN THE
QUATERNARY AND UPPER PROVIDENCE AQUIFERS WOULD INTERCEPT THE MORE HIGHLY CONTAMINATED
GROUNDWATER BEING RELEASED IN ZONE 1. BASED ON PUMP TEST RESULTS, A COMBINED PUMPING RATE OF 110
GPM IS EXPECTED TO CAPTURE THE LAGOON GROUNDWATER PLUME.  GROUNDWATER EXTRACTED FROM THE LAGOON
AREA WOULD BE TREATED AT THE BASE TO NATIONAL POLLUTION DISCHARGE ELIMINATION SYSTEM (NPDES)
LIMITS.

ALTERNATIVE 3DDMULTILAYER CAP AND LEACHATE
AND LAGOON GROUNDWATER SOURCE CONTROL

UNDER ALTERNATIVE 3, LANDFILL INFILTRATION WOULD BE GREATLY REDUCED, LANDFILL LEACHATE WOULD BE
COLLECTED, AND GROUNDWATER FROM THE QUATERNARY AND UPPER PROVIDENCE AQUIFERS BELOW AND
IMMEDIATELY DOWNGRADIENT OF THE SLUDGE LAGOON WOULD BE EXTRACTED IN THE SAME MANNER AS IN
ALTERNATIVE 2.  THE EXISTING LANDFILL COVER WOULD BE REPLACED WITH A NEW CAP INCORPORATING A
FLEXIBLE MEMBRANE LINER (FML) AS THE IMPERVIOUS BARRIER.  THE CAP IS EXPECTED TO MEET OBJECTIVES
FOR THE LANDFILL BY GREATLY REDUCING RUN-ON AND INFILTRATION AND THE RESULTING CONTAMINANT
MIGRATION.  LANDFILL GAS WOULD BE COLLECTED AND RELEASED TO THE ATMOSPHERE AFTER TREATMENT TO
MEET APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS).

UNDER ALTERNATIVE 3, LEACHATE WOULD BE EXTRACTED FROM THE LANDFILL AREA. THE CONCEPTUAL LEACHATE
COLLECTION SYSTEM WOULD CONSIST OF A SERIES OF TRENCHES AND PERFORATED COLLECTION PIPES
MANIFOLDED INTO A CENTRAL COLLECTION LINE AND PUMP STATION.  LEACHATE WOULD BE TREATED AT THE
BASE TO NPDES LIMITS.  THE LEACHATE COLLECTION SYSTEM WOULD MEET OPERABLE UNIT 1 GOALS BY
ESSENTIALLY ELIMINATING LEACHING OF HAZARDOUS SUBSTANCES TO THE QUATERNARY AND PROVIDENCE
AQUIFERS.

SLUDGE LAGOON

ALTERNATIVE 1DDNO ACTION

CONSIDERATION OF A NO-ACTION ALTERNATIVE IS REQUIRED BY THE NCP.

ALTERNATIVE 1 FOR ROBINS AFB DOES NOT INCLUDE ANY RESPONSE ACTIONS.

ALTERNATIVE 1ADDLIMITED ACTION

THE LIMITED ACTION ALTERNATIVE PROVIDES FOR INSTITUTIONAL CONTROLS FOR RESTRICTION TO THE AREA
AND FUTURE LAND USE.  NO REMEDIAL ACTIONS TO UPGRADE THE SLUDGE LAGOON COVER OR TO PROVIDE
TREATMENT WOULD BE TAKEN.

ALTERATIVE 2DDIN SITU SOIL VAPOR EXTRACTION AND IN SITU SOLIDIFICATION

ALTERNATIVE 2 WOULD ADDRESS THE HAZARDOUS SUBSTANCES IN THE SLUDGE LAGOON BY MEANS OF IN SITU
TREATMENT METHODS.  IT IS INTENDED TO PROVIDE TREATMENT OF HAZARDOUS SUBSTANCES WITHOUT
EXCAVATION.  THIS GENERAL APPROACH ADDRESSES THE CERCLA PREFERENCE FOR TREATMENT WHILE AVOIDING  
EXCAVATION AND CONSEQUENT RISKS FROM RELEASE OF VOCS.  THE RCRA LAND DISPOSAL RESTRICTION
REQUIREMENTS, WHICH ARE CONSIDERED TO BE ARARS, WOULD NOT AFFECT IMPLEMENTABILITY OF ALTERNATIVE



2.

COSTS WERE DEVELOPED IN THE FS FOR THE FOLLOWING TREATMENT SYSTEM. UNDER ALTERNATIVE 2, STEAM
WOULD BE INJECTED INTO THE GROUND, AND THEN THE STEAM CONTAINING THE VOCS WOULD BE REMOVED BY A
"VACUUM" SYSTEM IN THE SOIL.  VOLATILE CONTAMINANTS WOULD BE REMOVED FROM THE AIR BY
CONDENSATION, DISTILLATION, AND ADSORPTION ON ACTIVATED CARBON.  AFTER MOST OF THE ORGANIC
COMPOUNDS HAVE BEEN REMOVED, THE SOIL CONTAINING THE NON-VOLATILE COMPOUNDS, SUCH AS METALS,
WOULD BE SOLIDIFIED IN PLACE. LONG-TERM TESTING WOULD BE PERFORMED TO VERIFY THE EFFECTIVENESS
OF TREATMENT.  AN ESTIMATED 15,000 CUBIC YARDS OF SOIL WOULD BE TREATED. IT IS ESTIMATED THAT 75
TO 90 PERCENT OF THE VOCS WOULD BE REMOVED DURING THE IN SITU SOIL VAPOR EXTRACTION (ISVE)
PROCESS, GREATLY REDUCING THE RISK OF RELEASES.

THE PRACTICAL IMPLEMENTABILITY OF ALTERNATIVE 2 IS INFLUENCED BY THE HIGH GROUNDWATER TABLE AT
THE LAGOON AND THE PHYSICAL PROPERTIES OF THE PEAT.  BENCH SCALE AND PILOT TESTING WOULD BE
REQUIRED DURING PREDESIGN TO CONFIRM SYSTEM PERFORMANCE, PRACTICALITY AND DEVELOP PERFORMANCE  
CRITERIA.

ALTERNATIVE 3DDEXCAVATION, LOW-TEMPERATURE VOLATILIZATION, SOLIDIFICATION, AND ONSITE RCRA
LANDFILL

UNDER ALTERNATIVE 3, HAZARDOUS SUBSTANCES IN THE SLUDGE LAGOON WOULD BE EXCAVATED, TREATED BY
LOW-TEMPERATURE VOLATILIZATION (LTV), SOLIDIFIED, AND PLACED IN A RCRA LANDFILL ON ROBINS AFB
PROPERTY.

IN THE LTV PROCESS AN ESTIMATED 15,000 CUBIC YARDS OF CONTAMINATED SOIL WOULD BE AGITATED AND
HEATED TO 500 DEGREES TO 800 DEGREES FAHRENHEIT, WHICH WOULD VOLATILIZE MANY OF THE ORGANIC
CONTAMINANTS FROM THE SOIL. LTV AS BEEN SHOWN IN BOTH BENCH- AND PILOT-SCALE TESTS TO REMOVE
MORE THAN 99 PERCENT OF CHLORINATED VOCS FROM SOIL.  OFFGASES WOULD BE PASSED THROUGH AN
AFTERBURNER TO OXIDIZE THE VOLATILIZED ORGANIC COMPOUNDS TO CARBON DIOXIDE AND WATER.  THE
OFFGASES WOULD ALSO PASS THROUGH POLLUTION CONTROL DEVICES FOR PARTICULATE AND ACID GAS REMOVAL
AS NEEDED TO MEET ARARS BEFORE DISCHARGE TO THE ATMOSPHERE.

THE RESIDUAL MATERIAL DISCHARGED FROM THE VOLATILIZATION UNIT WOULD BE SOLIDIFIED TO IMMOBILIZE
METALS AND UNVOLATIZED ORGANIC COMPOUNDS.  IT IS LIKELY THAT SOLIDIFICATION TO MEET THE RCRA
LAND DISPOSAL RESTRICTIONS WOULD BE NECESSARY.  SOLIDIFICATION IS AN ASSUMED REQUIREMENT ONLY
FOR THE PURPOSE OF ESTIMATING THE COST FOR THIS ALTERNATIVE.

A RCRA CELL WITH A DESIGN CAPACITY OF 25,000 CUBIC YARDS WOULD BE CONSTRUCTED TO CONTAIN THE
TREATMENT RESIDUE.  THE RCRA CELL WOULD BE DESIGNED TO SATISFY THE EPA'S MINIMUM TECHNOLOGY
GUIDANCE REQUIREMENTS FOR HAZARDOUS WASTE MANAGEMENT FACILITIES.  THE CONCEPTUAL DESIGN OF THE  
RCRA CELL WOULD PROBABLY CONSIST OF A DOUBLE LINER SYSTEM WITH PRIMARY AND SECONDARY LEACHATE
DETECTION, COLLECTION, AND REMOVAL SYSTEMS AND A DOUBLE LAYER CAP SYSTEM WITH A DRAINAGE LAYER
AND TOPSOIL-FILL COVER LAYER.

ALTERNATIVE 3 IS INTENDED TO MINIMIZE TREATMENT COSTS WHILE MEETING RCRA LAND DISPOSAL
RESTRICTIONS (LDRS) APPLICABLE TO F001 AND F006 WASTES BEFORE PLACEMENT IN A RCRA LANDFILL AT
ROBINS AFB.  THIS GENERAL APPROACH ADDRESSES THE CERCLA PREFERENCE FOR USE OF TREATMENT TO
REDUCE THE TOXICITY, MOBILITY, OR VOLUME OF HAZARDOUS SUBSTANCES.

ALTERNATIVE 4DDEXCAVATION, INCINERATION, SOLIDIFICATION, AND REPLACEMENT ONSITE

UNDER ALTERNATIVE 4, HAZARDOUS SUBSTANCES IN THE SLUDGE LAGOON WOULD BE MANAGED BY EXCAVATION
FOLLOWED BY TREATMENT SUFFICIENT TO REPLACE THE MATERIALS ONSITE.  INCINERATION OF THE ESTIMATED
15,000 CUBIC YARDS OF SOIL WOULD BE PERFORMED USING A PORTABLE UNIT OPERATED NEAR THE SLUDGE  



LAGOON.  INCINERATION IS EXPECTED TO REMOVE MORE THAN 99.9 PERCENT OF ALL ORGANIC HAZARDOUS
SUBSTANCES IN THE SOIL.  THE RESIDUAL SOILS WOULD BE SOLIDIFIED TO IMMOBILIZE METALS, DELISTED
AS A HAZARDOUS WASTE, AND REPLACED AT ZONE 1.

ALTERNATIVE 4 IS INTENDED TO PROVIDE A TREATMENT APPROACH THAT WOULD GENERATE A RESIDUE SUITABLE
FOR REPLACEMENT ONSITE.  THIS GENERAL APPROACH ADDRESSES THE CERCLA PREFERENCE FOR USE OF
TREATMENT TO REDUCE THE TOXICITY, MOBILITY, OR VOLUME OF HAZARDOUS SUBSTANCES WHILE COMPLYING
WITH THE ARARS OF THE RCRA LAND DISPOSAL RESTRICTIONS ON HANDLING BOTH F001 SOLVENT WASTES AND
F006 ELECTROPLATING WASTES.

#SCAA
SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

LANDFILL NO. 4

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

BASED ON THE RA, IT IS BELIEVED THAT SITE CONTAMINATION IS NOT POSING RISKS TO HUMAN HEALTH DUE
TO THE LACK OF EXPOSURE.  HOWEVER, IT IS POSSIBLE THAT CONTAMINANTS ARE MIGRATING TO WETLANDS AT
LEVELS THAT POSE RISKS TO ENVIRONMENTAL RECEPTORS NEAR THE SLUDGE LAGOON.  UNDER ALTERNATIVE 1,
THESE CONDITIONS WOULD REMAIN UNCHANGED.  IT IS REASONABLE TO EXPECT THAT SOME
ECOLOGICAL/ENVIRONMENTAL BENEFITS ARE ACHIEVED BY CONTROLLING THE SOURCE OF CONTAMINATION FROM
ZONE 1 IN OPERABLE UNIT 1.

ALTERNATIVES 2 AND 3 WILL ACHIEVE SOURCE CONTROL AND ATTAIN THE REMEDIAL ACTION OBJECTIVES FOR
PROTECTION OF PUBLIC HEALTH AND THE ENVIRONMENT. PROTECTION OF THE ENVIRONMENT AND THE ECOLOGY
IN THE SURROUNDING WETLANDS FROM RELEASES IS PROVIDED BY ALTERNATIVES 2 AND 3 THROUGH LANDFILL
NO. 4 AND SLUDGE LAGOON SOURCE CONTROL AND SLUDGE LAGOON GROUNDWATER COLLECTION AND TREATMENT.

ALTERNATIVE 3 WILL PROVIDE ADDITIONAL PROTECTION TO PUBLIC HEALTH AND THE ENVIRONMENT THROUGH
TWO REMEDIAL TECHNOLOGIES-THE MULTILAYER CAP AND LEACHATE COLLECTION.  RELIANCE ON MONITORING,
ALTHOUGH STILL IMPORTANT, IS NOT AS GREAT UNDER ALTERNATIVE 2.

COMPLIANCE WITH ARARS

ALTERNATIVES 1 OR 1A WILL NOT COMPLY WITH ACTION-SPECIFIC ARARS BECAUSE THE SLUDGE LAGOON AND
THE LANDFILL WILL HAVE A COVER LESS PERMEABLE THAN THE CLAY-PEAT BELOW THEM.  ALTERNATIVES 1 OR
1A WILL NOT COMPLY WITH THE CHEMICAL-SPECIFIC ARARS BECAUSE HAZARDOUS SUBSTANCES WILL CONTINUE
TO BE RELEASED FROM THE SLUDGE LAGOON AND THE LANDFILL.

RENOVATION OF THE LANDLILL NO. 4 COVER IS PROPOSED FOR ALTERNATIVE 2. THIS ACTION MAY NOT
PRODUCE A COVER THAT IS LESS PERMEABLE THAN THE LAYER BELOW THE LANDFILL.  ALTERNATIVE 2
INCLUDES A SLUDGE LAGOON GROUNDWATER COLLECTION SYSTEM THAT WOULD CONTROL RELEASES OF HAZARDOUS 
SUBSTANCES.  THE COLLECTED WATER WOULD BE TREATED AT ROBINS AFB.  ROBINS AFB WOULD COMPLY WITH
THE CONDITIONS OF THE APPLICABLE PERMITS DURING THE TREATMENT OF THE CONTAMINATED GROUNDWATER. 
MONITORING WOULD BE REQUIRED TO PROTECT THE NEARBY WETLANDS.

THE SOIL-FML CAP PROPOSED FOR ALTERNATIVE 3 WILL COMPLY WITH THE RCRA COVER ARAR REQUIREMENT FOR
COVERS TO BE LESS PERMEABLE THAN THE BOTTOM LINER SYSTEM OR NATURAL SUBSOILS.  ALTERNATIVE 3
INCLUDES A SLUDGE LAGOON GROUNDWATER RECOVERY SYSTEM.  THE COLLECTED WATER WILL BE TREATED AT
ROBINS AFB.  ALTERNATIVE 3 ALSO INCLUDES COLLECTION OF CONTAMINATED LEACHATE IN THE LANDFILL AND
TREATMENT AT ROBINS AFB.  ROBINS AFB WILL COMPLY WITH THE CONDITIONS OF APPLICABLE PERMITS
DURING THE TREATMENT OF THE CONTAMINATED GROUNDWATER.



LONG-TERM EFFECTIVENESS AND PERMANENCE

ALTERNATIVE 2 WOULD REDUCE INFILTRATION THROUGH THE LANDFILL BY AN ESTIMATED 10 PERCENT.

ALTERNATIVE 3 CONSISTS OF A LEACHATE COLLECTION SYSTEM FOR LANDFILL NO. 4 AND A SOIL FLEXIBLE
MEMBRANE LINER (FML) CAP THAT WOULD REDUCE INFILTRATION BY AN ESTIMATED 80 PERCENT.  THIS
CONFIGURATION OF TECHNOLOGIES WILL PROVIDE AN INCREASE IN THE OVERALL RELIABILITY OF THE  
LANDFILL REMEDIATION.

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

ALTERNATIVES 1 OR 1A WOULD REDUCE THE AMOUNT OF CONTAMINANTS THROUGH NATURAL ATTENUATION, BUT
THE MAGNITUDE OF THE REDUCTION IS UNKNOWN.

LEACHATE AND GROUNDWATER WOULD BE TREATED IN ALTERNATIVES 2 AND 3.  THE TREATMENT WOULD REMOVE
80 TO 99 PERCENT OF THE ORGANIC CONCENTRATIONS AND BETWEEN 80 TO 90 PERCENT OF THE METALS
CONCENTRATIONS.

SHORT-TERM EFFECTIVENESS

SHORT-TERM CONSTRUCTION EFFECTS RELATED TO DUST AND NOISE GENERATION ARE EXPECTED FOR ALL
ALTERNATIVES EXCEPT ALTERNATIVES 1 OR 1A.  RELEASE OF VOCS DURING THE EXCAVATION OF THE LEACHATE
COLLECTION SYSTEM IS A CONCERN FOR ALTERNATIVE 3.  WORKERS WOULD BE AT RISK FROM INHALATION OR  
DERMAL ABSORPTION OF HAZARDOUS SUBSTANCES DURING EXCAVATION.

ALTERNATIVE 2 WILL REDUCE THE CONTAMINANTS LEACHING TO THE GROUNDWATER. IT IS ESTIMATED THAT THE
SLUDGE LAGOON GROUNDWATER COLLECTION SYSTEM WOULD OPERATE FOR 5 YEARS TO REMOVE THE MAJORITY OF
THE CONTAMINANTS IN THE AREA OF THE SLUDGE LAGOON GROUNDWATER COLLECTION.

THE TIME PERIODS ESTIMATED FOR IMPLEMENTING THE ALTERNATIVES AS DESCRIBED IN THE SUMMARY OF
ALTERNATIVES ARE 6 MONTHS FOR ALTERNATIVE 2 AND 18 MONTHS FOR ALTERNATIVE 3.

IMPLEMENTABILITY

EACH ALTERNATIVE IS BELIEVED TO BE TECHNICALLY FEASIBLE TO CONSTRUCT AND OPERATE.  CAP
RENOVATION AND GROUNDWATER COLLECTION TECHNOLOGIES ARE TECHNICALLY AND ADMINISTRATIVELY
FEASIBLE.  COMMERCIAL SERVICES AND MATERIALS ARE READILY AVAILABLE.

THE SOIL-FML CAP AND THE LEACHATE COLLECTION SYSTEMS OF ALTERNATIVE 3 MAY POSE SOME PROBLEMS. 
THE SOIL-FML CAP REQUIRES SPECIAL CONTRACTORS AND CAREFUL QUALITY CONTROL DURING INSTALLATION. 
BECAUSE OF THE POTENTIAL FOR DAMAGING THE FML DURING UNCOVERING FOR POST-INSTALLATION
INSPECTION, MAINTENANCE WILL BE LIMITED ONLY TO AREAS OF SUBSTANTIAL SUBSIDENCE.

CONSTRUCTION OF THE LEACHATE COLLECTION SYSTEM IN THE LANDFILL MAY POSE SOME PROBLEMS BECAUSE OF
THE HETEROGENEOUS NATURE OF THE SOLID WASTE. HOWEVER, EXCAVATORS THAT LAY PIPE AND BACKFILL
WITHOUT THE NEED OF AN OPEN TRENCH ARE AVAILABLE FROM SPECIALTY CONTRACTORS.

COST

THE COST FOR ALTERNATIVE 2 IS ESTIMATED TO BE SIGNIFICANTLY LESS THAN ALTERNATIVE 3 FOR LANDFILL
NO. 4. (TABLE 7).

AGENCY ACCEPTANCE



THE US EPA AND GEPD HAVE REJECTED ALTERNATIVES 1 AND 1A SINCE THEY ARE NOT SUFFICIENTLY
PROTECTIVE OF PUBLIC HEALTH AND THE ENVIRONMENT. ALTERNATIVE 2 HAS ALSO BEEN REJECTED SINCE IT
DOES NOT COMPLY WITH THE RCRA ARAR REQUIREMENT FOR A LANDFILL COVER OF LOWER PERMEABILITY THAN  
THE UNDERLYING LAYER.

COMMUNITY ACCEPTANCE

TWO COMMENTS REGARDING THE LANDFILL NO. 4 SELECTED REMEDY WERE RECEIVED. ONE WAS IN FAVOR OF THE
SELECTED REMEDY AND THE OTHER QUESTIONED THE COST EFFECTIVENESS OF PLACING A LOW PERMEABILITY
COVER OVER THE LANDFILL SINCE THE LEACHATE COLLECTION SYSTEM WOULD CAPTURE INFILTRATING WATER  
ANYWAY.  ROBINS ALFB BELIEVES REDUCTION OF INFILTRATION IS AN IMPORTANT ASPECT OF THE SELECTED
REMEDY SINCE THE WASTE WILL REMAIN ONSITE AND CONTAMINANT LEACHING COULD CONTINUE FAR INTO THE
FUTURE.

JUDGING BY THE COMMENTS RECEIVED, IT IS BELIEVED THAT THE COMMUNITY IS SUPPORTIVE OF THE
LANDFILL NO. 4 SELECTED REMEDY.

SLUDGE LAGOON

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THE OVERALL PROTECTION OF PUBLIC HEALTH AND THE ENVIRONMENT FOR THE SLUDGE LAGOON IS RELATED TO
THE REDUCTION OF MASS AND MIGRATION OF HAZARDOUS SUBSTANCES AND REDUCED POTENTIAL FOR DIRECT
CONTACT WITH HAZARDOUS SUBSTANCES.

BASED ON THE ECOLOGICAL ASSESSMENT, THE RISK TO THE ENVIRONMENT WILL BE REDUCED OR ELIMINATED BY
IMPLEMENTATION OF A FINAL REMEDY, WHICH INCLUDES A ROD FOR ALL OPERABLE UNITS.  IT IS REASONABLE
TO EXPECT THAT SOME ECOLOGICAL/ENVIRONMENTAL BENEFITS ARE ACHIEVED BY CONTROLLING THE SOURCE OF
CONTAMINATION FROM ZONE 1 IN OPERABLE UNIT 1.

ALTERNATIVE 1 PROVIDES NO PROTECTION.  ALTERNATIVE 2 PROVIDES FOR AN ESTIMATED 75 TO 90 PERCENT
REMOVAL OF VOCS AND GREATLY REDUCES THE RISK OF RELEASES THROUGH SOLIDIFICATION OF RESIDUAL
CONTAMINANTS.

ALTERNATIVE 4 OFFERS THE ADVANTAGE OF MORE COMPLETE ORGANIC CONTAMINANT DESTRUCTION--AN
ESTIMATED 99.99 PERCENT OF TOTAL ORGANIC CONTAMINANTS VERSUS 90 TO 99 PERCENT OF VOLATILE
ORGANIC UNDER ALTERNATIVE 3. ALTERNATIVE 3, HOWEVER, DESTROYS MOBILE ORGANICS CONTAMINANTS AS
WELL AS DISPOSES OF THE TREATED RESIDUALS IN AN RCRA LANDFILL.

COMPLIANCE WITH ARARS

ALTERNATIVES 1 OR 1A DO NOT COMPLY WITH ACTION-SPECIFIC OR CHEMICAL-SPECIFIC ARARS ASSOCIATED
WITH THE SLUDGE LAGOON.  ALTERNATIVE 2 COMPLIES WITH ARARS INCLUDES A CAP OVER THE SLUDGE LAGOON
TO MINIMIZE LEACHING AND MEET CLOSURE REQUIREMENTS.  ONCE ALTERNATIVE 2 IS COMPLETED IT SHOULD
BE EASIER TO ACHIEVE THE CHEMICAL-SPECIFIC ARARS IN THE GROUNDWATER.  ALTERNATIVE 4 COMPLIES
WITH THE ARARS.

ALTERNATIVE 3 WILL BE CONDUCTED IN ACCORDANCE WITH REQUIREMENTS FOR RCRA LAND DISPOSAL, SINCE
THE SLUDGE LAGOON WILL BE EXCAVATED.  THE LTV IS ESTIMATED TO BE ABLE TO ACHIEVE THE LAND
DISPOSAL RESTRICTION REQUIREMENTS.

BECAUSE THE TREATED WASTE WILL BE PLACED IN A RCRA PERMITTED LANDFILL, MANAGEMENT OF ASH AND
OTHER RESIDUAL MATERIALS WILL MEET RCRA ARARS.



LONG-TERM EFFECTIVENESS AND PERMANENCE

THE FOUR ALTERNATIVES REPRESENT A RANGE OF TECHNOLOGIES FOR REMEDIATION OF THE SLUDGE LAGOON
WASTES, FROM NATURAL ATTENUATION, IN ALTERNATIVES 1 AND 1A, TO INCINERATION WITH ASH
SOLIDIFICATION IN ALTERNATIVE 4.

ALTERNATIVE 2 INCLUDES ISVE AND IN SITU SOLIDIFICATION OF REMAINING CONTAMINANTS.  IN SITU
TECHNIQUES CANNOT GUARANTEE COMPLETE MIXING OF THE SLUDGE-CONTAMINATED SOIL MASS.  LONG-TERM
MONITORING WILL BE REQUIRED TO EVALUATE THE EFFECTIVENESS OF THE REMEDY.

THE RESIDUAL RISKS FROM ALTERNATIVE 3 ARE EXPECTED TO BE LOWER THAN ALTERNATIVE 2 RESIDUAL RISKS
BECAUSE THE HAZARDOUS SUBSTANCES ARE EXCAVATED, TREATED, AND DISPOSED OF IN AN ONSITE RCRA
LANDFILL.  THE POTENTIAL FOR RELEASE OF CONTAMINANTS FROM A RCRA LANDFILL IS CONSIDERED SMALL,
BECAUSE ORGANIC CONTAMINANTS WILL HAVE FIRST BEEN REDUCED BY ABOUT 90 PERCENT AND INORGANIC
CONTAMINANTS IMMOBILIZED.

THE RESIDUAL RISKS FROM ALTERNATIVE 4 ARE EXPECTED TO BE SOMEWHAT LOWER THAN FOR ALTERNATIVE 3
BECAUSE OF THE GREATER DESTRUCTION EFFICIENCY OF INCINERATION ABOUT 99.99 PERCENT.  THE
INORGANIC CONTAMINANTS WILL BE IMMOBILIZED THROUGH SOLIDIFICATION.

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

ALTERNATIVES 1 OR 1A OFFER NO REDUCTIONS THROUGH TREATMENT.

THE USE OF VARIOUS ORGANIC TREATMENT TECHNOLOGIES--ALTERNATIVE 2, ISVE; ALTERNATIVE 3, LTV;
ALTERNATIVE 4, INCINERATION--WOULD HAVE INCREASING EFFECTIVENESS ON THE REDUCTION OF TOXICITY,
MOBILITY, OR VOLUME.  IT IS ESTIMATED THAT ALTERNATIVE 2 WOULD REMOVE 75 TO 80 PERCENT OF VOCS;  
ALTERNATIVE 3 WILL REMOVE 80 TO 99 PERCENT VOCS AND A BROADER RANGE OF SEMIVOLATILE CONTAMINANTS
AND ALTERNATIVE 4 WILL DESTROY MORE THAN 99.99 PERCENT OF THE ORGANIC HAZARDOUS SUBSTANCES.

ALTERNATIVES 2, 3, AND 4 INCLUDE SOLIDIFICATION INTENDED TO RENDER TREATED CONTAMINANTS
IMMOBILE.

SHORT-TERM EFFECTIVENESS

IMPACTS TO THE ROBINS AFB COMMUNITY DURING THE REMEDIAL ACTION ARE RELATED TO:

1) THE POTENTIAL RELEASE OF VOCS; 2) ONSITE DUST, NOISE, AND EROSION EFFECTS GENERATED BY
CONSTRUCTION ACTIVITIES, AND 3) TRUCK TRAFFIC ASSOCIATED WITH HAULING MATERIALS AND EQUIPMENT.

WORKERS HAVE A GREATER POTENTIAL FOR EXPOSURE TO HAZARDOUS SUBSTANCES FOR ALTERNATIVES 3 AND 4
COMPARED TO ALTERNATIVE 2 BECAUSE THE SLUDGE LAGOON WASTE IS EXCAVATED AND HANDLED.

THE TIME PERIODS ESTIMATED TO IMPLEMENT THE ALTERNATIVE ARE 31 MONTHS FOR ALTERNATIVE 2,48
MONTHS FOR ALTERNATIVE 3, AND 48 MONTHS FOR ALTERNATIVE 4.

IMPLEMENTABILITY

ALTERNATIVES 2,3, AND 4 INVOLVE TECHNOLOGIES THAT HAVE MULTIPLE VENDORS. THESE TECHNOLOGIES
REQUIRE SPECIALIZED PROCEDURES AND EQUIPMENT, BUT ARE COMMERCIALLY AVAILABLE.

COST

THE COSTS FOR ALTERNATIVE 2 IS ESTIMATED TO BE SIGNIFICANTLY LESS THAN THE COSTS OF ALTERNATIVE



3 OR ALTERNATIVE 4 FOR THE SLUDGE LAGOON.
   (TABLE 8).

AGENCY ACCEPTANCE

THE US EPA AND GEPD HAVE REJECTED ALTERNATIVES 1 AND 1A SINCE THEY ARE NOT PROTECTIVE OF PUBLIC
HEALTH AND THE ENVIRONMENT AND DO NOT MEET SITE ARARS.

COMMUNITY ACCEPTANCE

SEVERAL COMMENTS ON THE SLUDGE LAGOON SELECTED REMEDY WERE RECEIVED. CONCERN WAS EXPRESSED OVER
THE POTENTIAL FOR LEACHING OF CONTAMINANTS FROM THE SOLIDIFIED WASTE AND FOR POTENTIAL AIR
EMISSIONS FROM THE TREATMENT PROCESS.  THE DEGREE OF CONTAMINANT LEACHING FROM THE TREATMENT
SOILS WILL BE DETERMINED DURING DESIGN TREATABILITY TESTING. THE SELECTED REMEDY WOULD BE
IMPLEMENTED ONLY IF THE TESTING SHOWED REMEDIAL GOALS ARE ACHIEVABLE.  AIR EMISSION CONTROLS
WILL BE USED IN THE SELECTED REMEDY TO CONTROL VOLATILE ORGANIC CONTAMINANT EMISSIONS TO  
CONCENTRATIONS BELOW THOSE POSING RISKS TO HUMAN HEALTH.

GIVEN THE TREATABILITY TEST AND MONITORING THAT WILL BE PERFORMED, IT IS BELIEVED THAT THE
COMMUNITY IS SUPPORTIVE OF THE SELECTED REMEDY FOR THE SLUDGE LAGOON.

#SLR
SELECTED REMEDY

BASED UPON CONSIDERATION OF THE REQUIREMENTS OF CERCLA, THE DETAILED ANALYSIS OF THE
ALTERNATIVES, AND PUBLIC COMMENTS, ROBINS AFB IN CONSULTATION WITH US EPA AND GEPD HAVE
DETERMINED THAT THE MOST APPROPRIATE REMEDY FOR LANDFILL NO. 4 IS ALTERNATIVE 2 PLUS THE
ADDITION OF CLAY TO THE COVER AND A LEACHATE CONTROL SYSTEM, AND FOR THE SLUDGE LAGOON THE MOST
APPROPRIATE REMEDY IS ALTERNATIVE 2.

THE COMPLETE REMEDY FOR OPERABLE UNIT 1, SOURCE CONTROL INCLUDES:

            *    SURFACE WATER RUN-ON DIVERSION

            *    LANDFILL NO. 4 COVER RENOVATION INCLUDING CLEARING, FILLING, REGRADING,
                 ADDITION OF SOIL AND CLAY COVER MATERIAL, AND SEEDING

            *    LEACHATE CONTROL FOR LANDFILL NO. 4 AND TREATMENT AT ROBINS AFB

            *    SLUDGE LAGOON GROUNDWATER COLLECTION AND TREATMENT AT ROBINS AFB

            *    TREATMENT OF THE SLUDGE LAGOON TO REMOVE VOCS, FOLLOWED BY SOLIDIFICATION FOR
                 THE IMMOBILIZATION OF METALS.

            *    ENVIRONMENTAL MONITORING TO DETERMINE EFFECTIVENESS OF THE REMEDIAL ACTION

PRIOR TO FINAL DESIGN SEVERAL BENCH AND PILOT SCALE TESTS WILL BE NEEDED.  PILOT SCALE LEACHATE
COLLECTION TESTS ARE PLANNED AND BENCH AND PILOT SCALE TREATABILITY TESTING OF THE LANDFILL
LEACHATE, SLUDGE LAGOON SOILS, AND GROUNDWATER WILL BE PERFORMED.  THE RESULTS OF THESE TESTS  
WILL ENABLE ADJUSTMENTS TO THE FINAL DESIGN, RECALCULATION OF IMPLEMENTATION COSTS, AND
DETERMINATION OF PERFORMANCE CRITERIA TO MEET THE CONCEPTUAL APPROACH AND OUTLINED OBJECTIVES.

THE ESTIMATED COST OF THE SELECTED REMEDY IS PRESENTED IN TABLE 9.



REMEDIATION GOALS

THE SPECIFIC OBJECTIVES OF THE SELECTED REMEDY ARE TO:

1. SIGNIFICANTLY REDUCE SURFACE WATER RUN-ON TO LANDFILL NO. 4 AND REDUCE THE POTENTIAL FOR
INFILTRATION AND LEACHING OF CONTAMINANTS FROM THE LANDFILL TO THE GROUNDWATER.

2. REDUCE INFILTRATION THROUGH INCREASING RUN-OFF OF PRECIPITATION FROM THE LANDFILL COVER AND
ACHIEVING A LANDFILL COVER PERMEABILITY LESS THAN THE UNDERLYING SOILS.

3. REDUCE THE GROUNDWATER MOUND IN THE LANDFILL TO REDUCE GROUNDWATER CONTACT WITH CONTAMINANTS
IN THE FILL.

4. TREAT SLUDGE LAGOON CONTAMINANTS THAT COULD CAUSE EXCEEDANCE OF GROUNDWATER AND SURFACE WATER
GOALS BASED ON INFORMATION OBTAINED FROM TOXICITY CHARACTERISTICS LEACHING PROCEDURE (TCLP)
EXTRACTION TESTS.

5. COLLECT AND TREAT CONTAMINATED GROUNDWATER IN THE QUATERNARY AND PROVIDENCE AQUIFERS FROM
BELOW AND IMMEDIATELY DOWNGRADIENT OF THE LAGOON THAT HAS A POTENTIAL TO ADVERSELY IMPACT
WETLANDS AND SURFACE WATER RECEPTORS.

6. FORMALLY ESTABLISH INSTITUTIONAL CONTROLS TO ELIMINATE POTENTIAL EXPOSURES TO HAZARDOUS
SUBSTANCES THROUGH PROPERTY RESTRICTIONS.

CONTAMINANT SPECIFIC REMEDIAL GOALS HAVE NOT YET BEEN ESTABLISHED FOR THE TREATMENT OF SOILS AT
THE SLUDGE LAGOON SINCE THEY ARE DEPENDENT ON ESTABLISHMENT OF GROUNDWATER GOALS (TO BE
DEVELOPED IN OPERABLE UNIT 3) PROTECTIVE OF GROUNDWATER AND SURFACE WATER RECEPTORS.  THE ZONE 1 
GROUNDWATER OPERABLE UNIT RI/FS CURRENTLY UNDERWAY WILL DEVELOP GOALS FOR GROUNDWATER BASED ON
POTENTIAL RECEPTOR LOCATIONS AND FATE AND TRANSPORT ANALYSIS.  IT IS ANTICIPATED THAT THE SLUDGE
LAGOON REMEDIAL GOALS WILL BE BASED ON MEETING THE GROUNDWATER GOALS IN A TCLP EXTRACT.

#STD
STATUTORY DETERMINATIONS

UNDER ITS LEGAL AUTHORITIES, THE EPA'S PRIMARY RESPONSIBILITY AT SUPERFUND SITES IS TO UNDERTAKE
REMEDIAL ACTIONS THAT ACHIEVE ADEQUATE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.  IN
ADDITION, SECTION 121 OF CERCLA ESTABLISHES SEVERAL OTHER STATUTORY REQUIREMENTS AND
PREFERENCES.  THESE SPECIFY THAT WHEN COMPLETE, THE SELECTED REMEDIAL ACTION FOR THIS SITE MUST
COMPLY WITH APPLICABLE OR RELEVANT AND APPROPRIATE ENVIRONMENTAL STANDARDS ESTABLISHED UNDER
FEDERAL AND STATE ENVIRONMENTAL LAWS UNLESS A STATUTORY WAIVER IS JUSTIFIED.  THE SELECTED
REMEDY ALSO MUST BE COST-EFFECTIVE AND UTILIZE PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT
TECHNOLOGIES OR RESOURCE RECOVERY TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE.  FINALLY, THE
STATUTE INCLUDES A PREFERENCE FOR REMEDIES THAT EMPLOY TREATMENTS THAT PERMANENTLY AND
SIGNIFICANTLY REDUCE THE VOLUME, TOXICITY, OR MOBILITY OF HAZARDOUS WASTES AS THEIR PRINCIPAL
ELEMENT.  THE FOLLOWING SECTIONS DISCUSS HOW THE SELECTED REMEDY MEETS THESE STATUTORY
REQUIREMENTS.

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THE SELECTED REMEDY PROTECTS HUMAN HEALTH AND THE ENVIRONMENT THROUGH CAPPING OF LANDFILL NO. 4,
COLLECTION OF LANDFILL LEACHATE, TREATMENT OF VOC CONTAMINATED SOIL IN THE SLUDGE LAGOON,
SOLIDIFICATION OF THE SLUDGE LAGOON SOIL AND COLLECTION AND TREATMENT OF GROUNDWATER ADJACENT TO
THE SLUDGE LAGOON.



THE LANDFILL COVER AND TREATMENT OF THE SLUDGE LAGOON ARE EXPECTED TO REDUCE THE SITE RELATED
RISKS FROM INHALATION OF DUST AND VOCS AND INGESTION OF SOIL TO BELOW THE RANGE OF ACCEPTABLE
EXPOSURE LEVELS ((10-4) TO (10-6)).  IN ADDITION, CONTRIBUTIONS OF CONTAMINANTS TO THE 
GROUNDWATER WILL BE SIGNIFICANTLY REDUCED BY THE SELECTED REMEDY. REMEDIATION OF GROUNDWATER
WILL BE ADDRESSED IN OPERABLE UNIT 3. SHORT-TERM RISKS OCCURRING DURING CONSTRUCTION WILL BE
CONTROLLED THROUGH A STRINGENT HEALTH AND SAFETY PROGRAM.  NO ADVERSE CROSS MEDIA IMPACTS ARE
EXPECTED.

COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

THE SELECTED REMEDY WILL COMPLY WITH ALL ARARS.  THE FOLLOWING WERE IDENTIFIED AS ARARS FOR
OPERABLE UNIT 1:

            *    RCRA REQUIREMENTS FOR LANDFILL CLOSURE IN 40 CFR 264.111 SUBPART G, WHICH
                 SPECIFIES A CAP WITH A PERMEABILITY LESS THAN OR EQUAL TO THE PERMEABILITY OF
                 ANY BOTTOM LINER OR NATURAL SUBSOILS PRESENT AT THE SITE.

            *    RCRA DISPOSAL REQUIREMENTS, 40 CPR 264, AND LAND DISPOSAL RESTRICTIONS, 40 CFR
                 268, ARE ARARS FOR EXCAVATED SOIL.

            *    CLEAN WATER ACT REQUIREMENTS FOR DIRECT DISCHARGE OF TREATMENT SYSTEM EFFLUENT
                 (40 CFR 122).  TREATMENT OF LANDFILL LEACHATE AND GROUNDWATER FROM THE SLUDGE
                 LAGOON COLLECTION SYSTEM WILL MEET NPDES DISCHARGE LIMITS.

            *    GEORGIA AIR QUALITY ACT REQUIREMENTS FOR TREATMENT OF AIR EMISSIONS FROM
                 REMOVAL OF VOCS FROM THE SLUDGE LAGOON SOIL.

            *    REQUIREMENTS TO AVOID ADVERSE EFFECTS FROM CONSTRUCTION IN A 100-YEAR FLOOD
                 PLAIN UNDER EXECUTIVE ORDER 11988, 40 CFR 6 AND 40 CFR 264.18(B)

            *    REQUIREMENTS TO MINIMIZE DESTRUCTION, LOSS OR DEGRADATION OF WETLANDS UNDER
                 EXECUTIVE ORDER 11990 AND 40 CFR 6.

            *    ENDANGERED SPECIES ACT.  THE EXISTENCE OF ENDANGERED OR THREATENED SPECIES WILL
                 BE INVESTIGATED IN OPERABLE UNIT 2.

COST-EFFECTIVENESS

THE SELECTED REMEDY FOR LANDFILL NO. 4 HAS BEEN DETERMINED TO PROVIDE OVERALL EFFECTIVENESS
PROPORTIONAL TO ITS COSTS.  THE SELECTED REMEDY IS PROTECTIVE OF PUBLIC HEALTH AND THE
ENVIRONMENT AND IS LESS EXPENSIVE THAN ALTERNATIVE 3.  THE SELECTED REMEDY FOR THE SLUDGE LAGOON
HAS ALSO BEEN DETERMINED TO BE PROTECTIVE OF PUBLIC HEALTH AND THE ENVIRONMENT AND IS
SUBSTANTIALLY LESS EXPENSIVE THAN LOW TEMPERATURE THERMAL VOLATILIZATION OR INCINERATION.

UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT TECHNOLOGIES (OR RESOURCE RECOVERY
TECHNOLOGIES) TO THE MAXIMUM EXTENT PRACTICABLE

IT HAS BEEN DETERMINED THAT THE SELECTED REMEDY FOR OPERABLE UNIT 1 REPRESENTS THE MAXIMUM
EXTENT TO WHICH PERMANENT SOLUTIONS AND TREATMENT TECHNOLOGIES CAN BE UTILIZED IN A
COST-EFFECTIVE MANNER FOR LANDFILL NO. 4 AND SLUDGE LAGOON SOURCE CONTROL OPERABLE UNIT.  
TREATMENT OF THE LANDFILL NO. 4 CONTENTS WAS FOUND TO BE IMPRACTICAL BECAUSE OF THE LARGE SIZE
OF THE LANDFILL (45 ACRES).

OF THE ALTERNATIVES THAT ARE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT AND COMPLY WITH



ARARS, ROBINS AFB HAS DETERMINED THAT THE SELECTED REMEDY PROVIDES THE BEST BALANCE OF TRADEOFFS
IN TERMS OF LONG-TERM EFFECTIVENESS AND PERMANENCE, REDUCTION IN TOXICITY, MOBILITY OR VOLUME
ACHIEVED THROUGH TREATMENT, SHORT-TERM EFFECTIVENESS, IMPLEMENTABILITY, COST, WHILE ALSO
CONSIDERING THE STATUTORY PREFERENCE FOR TREATMENT AS A PRINCIPLE ELEMENT AND CONSIDERING STATE
AND COMMUNITY ACCEPTANCE.

WHILE THE LANDFILL NO. 4 ALTERNATIVE 3 OFFERS THE GREATEST LONG-TERM EFFECTIVENESS AND
PERMANENCE BECAUSE IT INCLUDES BOTH A LOW PERMEABILITY CAP AND A LEACHATE COLLECTION SYSTEM, IT
WAS CONCLUDED THAT THE EXTRA COSTS OF THIS REDUNDANCY WERE NOT JUSTIFIED IN VIEW OF THE OVERALL
RISKS FROM THE SITE.  THE SELECTED REMEDY FOR LANDFILL NO. 4 REDUCES THE POTENTIAL FOR
INFILTRATION AND COLLECTS INFILTRATION VIA THE LEACHATE COLLECTION SYSTEM.  THE SELECTED REMEDY
FOR LANDFILL NO. 4 OFFERS THE SAME OR BETTER REDUCTION IN TOXICITY, MOBILITY, OR VOLUME THROUGH 
TREATMENT THAN THAT PROVIDED BY THE THREE FS ALTERNATIVES THROUGH COLLECTION AND TREATMENT OF
THE LANDFILL LEACHATE AND CONTAMINATED LAGOON GROUNDWATER.  WHILE SHORT-TERM CONSTRUCTION RISKS
TO WORKERS ARE EXPECTED DURING INSTALLATION OF THE LEACHATE COLLECTION SYSTEM, IT IS BELIEVED
THAT THIS RISK IS OUTWEIGHED BY THE NEED TO INSTALL THE LEACHATE SYSTEM FOR THE PROTECTION OF
PUBLIC HEALTH AND THE ENVIRONMENT.

THE SELECTED REMEDY FOR THE SLUDGE LAGOON DOES NOT OFFER AS HIGH A DEGREE OF LONG-TERM
EFFECTIVENESS AND PERMANENCE AS THE LTV OR INCINERATION ALTERNATIVE.  HOWEVER, IT IS EXPECTED TO
SIGNIFICANTLY REDUCE THE RISKS ASSOCIATED WITH THE SLUDGE LAGOON THROUGH REMOVAL OF THE VOCS AND
SOLIDIFICATION OF THE METALS.  TREATABILITY TESTING WILL BE CONDUCTED TO VERIFY THE ABILITY OF
VAPOR EXTRACTION AND SOLIDIFICATION TO REDUCE THE AMOUNT OF CONTAMINANT LEACHING TO
CONCENTRATIONS BELOW THOSE CAUSING UNACCEPTABLE RISKS.  THE GREATER COSTS ASSOCIATED WITH LTV  
AND INCINERATION ARE NOT CONSIDERED TO BE JUSTIFIABLE IN VIEW OF THE EXPECTED EFFECTIVENESS OF
THE SELECTED REMEDY.  THE SELECTED REMEDY USES TREATMENT TO REDUCE THE VOC CONTENT IN THE SLUDGE
LAGOON BY AN ESTIMATED 75 TO 80 PERCENT. WHILE LTV AND INCINERATION WILL REMOVE GREATER AMOUNTS,
SOLIDIFICATION OF THE RESIDUALS IS EXPECTED TO REDUCE MOBILITY TO BELOW CONCENTRATIONS POSING
RISKS.  SHORT-TERM CONSTRUCTION RELATED EFFECTS ON THE COMMUNITY AND WORKERS WOULD BE THE LEAST
UNDER THE SELECTED REMEDY IF IN SITU TREATMENT IS VIABLE, OTHERWISE EFFECTS ARE GENERALLY
SIMILAR BETWEEN ALTERNATIVES.

THE SELECTED REMEDY FOR LANDFILL NO. 4 AND THE SLUDGE LAGOON IS CONSISTENT WITH PROGRAM
OBJECTIVES THAT INDICATE HIGHLY TOXIC OR MOBILE WASTES ARE A PRIORITY FOR TREATMENT.  TREATMENT
OF THE LESS CONCENTRATED WASTES OF LANDFILL NO. 4 WAS FOUND TO BE IMPRACTICABLE.  IN GENERAL,
THE DIFFERENCES IN LONG-TERM EFFECTIVENESS AND REDUCTIONS IN TOXICITY, MOBILITY, OR VOLUME
BETWEEN THE PROTECTIVE ALTERNATIVES WERE JUDGED TO BE RELATIVELY MINOR IN VIEW OF THE POTENTIAL
RISKS.  THE SELECTED REMEDY IS THE LEAST EXPENSIVE OF THE ALTERNATIVES THAT ARE PROTECTIVE OF
HUMAN HEALTH AND THE ENVIRONMENT AND THAT MEET ARARS.  IN ADDITION, THE SELECTED REMEDY FOR THE
SLUDGE LAGOON MAY BE PERFORMED IN SITU, THUS REDUCING POTENTIAL SHORT-TERM RISKS TO WORKERS AND
RESIDENTS.

PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

TREATMENT OF THE SLUDGE LAGOON IS A PRINCIPAL ELEMENT OF THE SELECTED REMEDY.  BECAUSE THE
SLUDGE LAGOON CONTAINS THE MOST CONCENTRATED AREA OF CONTAMINANTS IT REPRESENTS ONE OF THE
PRINCIPAL THREATS OF ZONE 1. THEREFORE, THE STATUTORY PREFERENCE FOR REMEDIES THAT EMPLOY
TREATMENT AS A PRINCIPAL ELEMENT IS SATISFIED.

DOCUMENTATION OF SIGNIFICANT CHANGES

NO SIGNIFICANT CHANGES FROM THE PROPOSED PLAN WERE MADE.



#TA
                                 TABLE 7
                        LANDFILL NO. 4 ALTERNATIVES

                    1    1A                 2                      3
                                                COVER RENOVATION, MULTILAYER CAP,
                                                SLUDGE LAGOON     LEACHATE AND SLUDGE
                            LIMITED   GROUNDWATER       LAGOON GROUNDWATER
                NO ACTION  ACTION    SOURCE CONTROL    COLLECTION

   ESTIMATED       $0     $385,000    $2,380,000        $10,800,000
   CAPITAL
   COSTS

   ESTIMATED        0      36,000        220,000            230,000
   ANNUAL
   0&M COSTS

   ESTIMATED        0     756,000      3,630,000         12,200,000
   PRESENT-
   WORTH COSTS

                                    TABLE 8
                          SLUDGE LAGOON ALTERNATIVES

                                                                 4
                1                              3     EXCAVATION,
                    1A               EXCAVATION AND INCINERATION,
                              2      LTV FOLLOWED BY   SOLIDIFICATION
                              ISVE AND    SOLIDIFICATION &       AND
               NO   LIMITED   IN SITU       ONSITE RCRA    REPLACEMENT
            ACTION ACTION SOLIDIFICATION LANDFILL DISPOSAL    ONSITE

   ESTIMATED  $0     $0    $6,200,000     $14,200,000        $17,500,000
   CAPITAL
   COSTS

   ESTIMATED   0      0         1,400           5,200              5,200
   ANNUAL
   0&M COSTS

   ESTIMATED   0      0      6,300,000     14,300,000         17,500,000
   PRESENT-
   WORTH COSTS



                                    TABLE 9
                       SELECTED REMEDY COST ESTIMATE (A)

                                                      LANDFILL NO.4
   LEACHATE
                                SLUDGE    COVER RENOVATION  COLLECTION LAGOON
                                LAGOON      WITH ADDITION   GW COLLECTION
                              TREATMENT     OF CLAY(B)     AND TREATMENT

   ESTIMATED               $6,200,000  $4,000,000-     $2,500,000
   CAPITAL COST                        13,000,000

   ESTIMATED ANNUAL             1,400      43,000-        290,000
   O&M COST                                30,000

   ESTIMATED PRESENT        6,300,000   4,400,000-      4,400,000
   WORTH COST                          13,300,000

   (A) ORDER-OF-MAGNITUDE COST ESTIMATES BASED ON FS ASSUMPTIONS FOR
   REMEDIAL COMPONENTS

   (B) COST RANGE BASED ON VARYING ASSUMPTIONS ON:

            *    CLAY THICKNESS (1' VS. 2')
            *    CLAY SOURCE (LOCAL CLAYEY SAND VS. BENTONITE PLUS LOCAL CLAY)
            *    COVER SLOPE (1 PERCENT VS. 3 PERCENT)


